2.2 CASTINGS:

A. Cast iron frames, tops, covers, gratings, and dll cast iron fittings shall be sound, true to form and thickness and neatly finished.

A. All work performed under this section of the specifications shall meet fully the requirements of the plumbing code of the City.

B. Applicable work performed under this section shall meet the requirements of the Missouri Department of Natural Resources.

Castings shall conform to the requirements of ASTM A—48, Standard Specifications for Gray Iron Fittings, Class 25, and subsequent revisions.

B. All castings not coated or with damaged coatings shall be given one coat of coal tar pitch or asphalt varnish after inspection on the
job.

Where a particular manufacturer’s brand and part or figure number is specified,
All

C. All castings shall be of the type shown on the drawings.
another brand and part or figure number may be used if of equal weight and strength and equivalent dimensions and area of openings.
castings shall be approved before ordering.

2.3 BRICK: All brick for structures shall be strictly first—class No. | common brick with straight four edges.
entirely through and of uniform, fine—grained, compact texture.
subsequent immersion in water for 48 hours, absorbs more than 15 percent of their weight of water, will be rejected. The above absorption
test will be made upon bricks broken near the middle into two pieces. Brick shall conform to ASTM C—-32, Grade MA, and subsequent
revisions.

They shall be burned hard

2.4 CONCRETE BLOCKS: Where concrete blocks are indicated for use in completing drainage structures they shall be solid precast blocks of
a type which provide a key between the ends of the adjoining blocks, and shall conform in dimension to the detailed plans. They shall be
subject to approval by the Engineer and shall meet requirements of ASTM C—139 and C-1404

2.5 MORTAR: Mortar used in drainage structure construction shall be one part portland cement conforming to ASTM C—150 Type Il, 1/2
part hydrated lime conforming to ASTM C—207, and three parts fine aggregate concrete sand which has been sieved through an 8—mesh
screen. Cement, lime, and sand shall be thoroughly mixed dry and only enough water added to form a mortar of the proper consistency.

2.6 STORM SEWER PIPE:

A. Pipe for storm sewers shall be reinforced concrete pipe (RCP) or corrugated steel pipe (CSP) as shown on the plans. In some cases, if

indicated on the plans, the contractor may have the option to select either RCP or CSP.

B. All reinforced concrete pipe shall conform to the requirements of ASTM C—76, Class Illl strength, or the latest revision thereof. The end
joints shall be either bell and spigot or tongue and groove. Gasket material shall be rubber o—ring type conforming to ASTM C—443. For
all pipe both ends of the pipe shall be concentric with the base of the pipe and they shall be smooth, true and free from spalling and
other defects and shall be formed in such a manner to insure accuracy and roundness.

C. Corrugated Steel Pipe:

1. All corrugated steel pipe shall conform to the requirements of AASHTO M—36 and shall be fully coated with bituminous material
conforming to the requirements of AASHTO M—190. Corrugated steel pipe shall be either annular pipe or helical pipe with reformed ends.

Pipes shall be joined using either hugger bands with rubber o—ring gaskets on universal corrugated bands with sponge neoprene gaskets.
gasket materials shall conform to ASTM D—1056.

2. Aluminized Steel Type 2 spiral rib pipe, with the external helical corrugation of the pipe of 3/4"x3/4"x7%” as described in AASHTO M196,
may be installed at the same size as shown on the plans for reinforced concrete pipe.

D. Where bituminous coated pipe is specified on the plans, the Contractor may, at his option, substitute pipe of the same gage fabricated
from aluminum coated steel sheets meeting the requirements of AASHTO M274—79 1 (Aluminized Type Il), except as follows:

a. When the depth of fill over the pipe from finish grade is greater than 15 feet,

b. When the design grade of the pipe exceeds 4%,

C. Where otherwise specifically prohibited on the plans.

hPAip:,?esupplied under this specification shall be fabricated in accordance with, and meet the workmanship and finish requirements of, AASHTO
Aluminum or aluminum coated pipe that is to be in contact with concrete, stone or masonry shall have the contact surfaces thoroughly
coated with zinc chromate paint or other primer approved by the Engineer and allowed to dry before installation.

E. Where the galvanizing or the aluminum coating has been removed from the metal, either by cutting, burning, welding, placing or any
other means, it shall be repaired by thoroughly cleaning the damaged areas with a wire brush and painting the damaged areas as follows:

a. For aluminum coated pipe, two coats of zinc rich paint followed by one coat of aluminum paint.

2.7 STORM SEWER PIPE END SECTIONS: Standard reinforced concrete pipe or galvanized metal pipe flared end sections shall be furnished
and installed where shown and as detailed on the drawings. Precast concrete flared end sections shall be used with concrete culvert pipe.
Metal flared end sections shall be used with metal culvert pipe.

PART 3 — INSTALLATION

3.1 GENERAL:

A. Familiarization: Prior to all work of this section become thoroughly familiar with the site, the site conditions and all portions of the
work falling within this section.

B. Backfilling Prior to Approvals: Do not allow or cause any of the work performed or installed to be covered up or enclosed by work of
this section prior to all required inspections, tests, and approvals. Should any of the work be so enclosed or covered up before it has been
approved, uncover all such work at no additional cost to the Owner.

3.2 REMOVAL OF WATER:
A. Furnish and operate sufficient pumps and appliances and provide all materials, labor, etc., required to prevent interference with any work
by water, ice or snow. Damage of any kind resulting from insufficient pumping facilities or similar lack of proper conduct of the work shall

be made good by the Contractor at his own expense.

B. No structure or pipe shall be laid in water and no water shall be allowed to run into or over any concrete work or pipe, or into or
through any pipe, unless by special permission in writing.

3.3 PIPE HANDLING: Care shall be used in handling all pipe to prevent damage to pipe ends.
shall be replaced at the expense of the Contractor.

Damaged pipe or pipe damaged in laying

3.4 INSTALLING CORRUGATED STEEL PIPE:

A. Provide the necessary mason's lines and supports or laser equipment to insure installation of the pipe to line and grade, as shown on
the drawings. Facilities for lowering the pipe into the trench shall prevent damage or disturbance of the pipe or trench.

B. The Engineer may, at his option, inspect all pipe before it is laid and reject any section that is damaged by handling or is found to be
defective to a degree which will materially affect the function and service of the pipe.

C. The laying of the pipe in the finished trench shall be started at the lowest point and laid upgrade.

D. The pipe shall be firmly and accurately set to the line and grade so that the invert will be smooth and uniform. The pipe shall be laid
in bedding as shown on the plans. Backfill under the haunches of the pipe shall be with bedding material as shown on the plan. Bedding
material shall be thoroughly compacted by hand tamping or slicing with a shovel.

E. Pipe shall not be laid on frozen ground.

F. Pipe which is not true in alignment or which shows any settlement after laying shall be taken up and relaid without extra compensation.
G. Installation shall conform to Section 725 of the Standard Specifications.

H. Gaskets and bands shall be installed in conformance with the pipe manufactures installation instructions.

3.5 INSTALLING REINFORCED CONCRETE PIPE:

A. Provide the necessary mason’s lines and supports or laser equipment to insure installation of the pipe to line and grade, as shown on
the drawings. Facilities for lowering the pipe into the trench shall be such that neither the pipe nor the trench will be damaged or

disturbed.

B. The Engineer may, at his option, inspect all pipe before it is laid and reject any section that is damaged by handling or is found to be
defective to a degree which will materially affect the function and service of the pipe.

C. The laying of the pipe in the finished trench shall be started at the lowest point and laid upgrade.
the bell shall be laid upgrade. If tongue and groove pipe is used, the groove end shall be laid upgrade.

When bell and spigot pipe is used,

D. The pipe shall be firmly and accurately set to the line and grade so that the invert will be smooth and uniform.
E. The pipe shall be laid in bedding as shown on the plans.

F. When bell and spigot pipes are used, spaces for the pipe bells shall be dug in the pipe bedding to accommodate the bells. These
spaces shall be deep enough to insure that the bells do not bear the load of the pipe; they shall not be excessively wide in relation to
longitudinal direction of the trench. When the pipes are laid, the barrel of each section of pipe shall be in contact with the bedding
throughout its full length, exclusive of the bell, to support the entire load of the pipe.

G. Pipe shall not be laid on frozen ground.
H. Pipe which is not true in alignment or which shows any settlement after laying shall be taken up and relaid without extra compensation.
3.6 JOINTS FOR PIPE:

A. Joints for Concrete Pipe: All joints shall be sealed with an approved plastic compound. In sealing pipe joints with plastic joint
compound, trowel grade compound shall be applied to the mating surfaces of both the tongue and groove, or to the entire interior surface
of the bell and the upper portion of the spigot. Rope or tape type and trowel grade plastic compound shall be applied in accordance with
the manufacture’s recommendations. The joints shall be forced together with excess compound extruding both inside and outside the joint.
Excess compound shall be removed from the interior surface where accessible.

B. Joints for Corrugated Steel Pipe: All joints for corrugated steel pipe shall be made with standard steel coupling bands as recommended
by the pipe manufacturer unless otherwise required by the plans. All interior joints accessible with a gap between pipes of more than
3/4—inch shall be filled with trowel grade plastic compound.

3.7 CONNECTIONS TO EXISTING DRAINAGE SYSTEMS: Where the drawings call for ound connections to existing or proposed structures, these
connections shall be watertight and so made that a smooth uniform flow line will be obtained throughout the drainage system.

3.8 MAINTENANCE: If at any time before 12—months after the completion and acceptance of the work, there shall be any settlement of
trenches requiring repairs to be made in any roadway, parking area or property along the line of the work, or should any defect appear in
the work due to neglect, carelessness or improper construction on the part of the Contractor, the Engineer will notify the Contractor to
make such repairs and remedy any defects. The Contractor shall, within 5 days after such notice, begin and carry out such repairs at no
additional cost to the Owner.

END OF SECTION 2500

SECTION 2550 — SITE UTILITIES (WATER MAIN)
PART 1 — GENERAL

1.1 WORK INCLUDED IN THIS SECTION: The site utility work included in this section of the specifications shall include but not necessarily be
limited to the following:

The General Conditions and Supplementary Conditions of these specifications shall form a part of and be included in this section of the

A.
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1.4 LOCAL CONDITIONS: This Contractor shall visit the site and determine all existing conditions affecting the work covered under this
contract. Examine the drawings and specifications and cooperate with the other trades involved so that the work may be installed in a
satisfactory manner and with the least possible interference or delay. Failure to determine existing conditions will not be considered a
basis for granting additional compensation.

1.5 CONTRACT DRAWINGS:

A. Drawings are diagrammatic and indicate the general arrangement of water main and work included in the contract. Drawings and
details shall be examined for location of the water lines. Where they are not definitely located, this information shall be obtained from

All brick which, after drying for 24 hours at a temperature of 300°F., and athe Engineer.

B. If directed by the Owner and Engineer, make reasonable modifications in the layout as needed to prevent conflict, or for proper
execution of the work, without extra charge to the Owner.
1.6 RECORD DRAWINGS:

A. Maintain accurate field records of all locations of conceadled piping and service connections which are installed, indicating dimensioned
locations from buildings, and other readily distinguishable site features.

B. Prepare "as built” drawings showing locations of all buried piping and concealed piping and service line connections which were installed.

The Engineer will furnish one set of black and white prints to the Contractor for the preparation of "as—built” drawings from accurate
notes kept in the field. Drawings shall show a minimum of 2 ties to service taps and valves.

1.7 GUARANTEE: All labor and materials furnished under this section of the specifications shall be guaranteed against failure or malfunction

for a period of one year following final acceptance of the work by the Owner. Any failures or malfunctions which occur during this period
shall be promptly repaired or replaced to the Owner’s satisfaction at no cost to the Owner.

PART 2 - PRODUCTS

21 PIPE AND FITTINGS:
General — The minimum pipe size to be permitted within the distribution system is 6” and shall have a 42" minimum depth of cover.
water main piping shall be new integral bell and spigot and conform with the following:

All

A. Polyvinyl Chloride Pipe — 4 to 12 Inch:

1. PVC: PVC pipe shall meet the requirements of ASTM D—1784 , Cell Classification 12454—B, for PVC compounds, and AWWA C900 with
cast iron pipe 0.D., for PVC pipe. Materials from which the pipe is manufactured shall have been tested and approved for conveying
potable water by the National Sanitation Foundation and the Underwriter's Laboratories, and shall be marked with the U/L logo. Where
fittings are required, ductile iron fittings shall be used.

2. Ductile Iron Fittings: The ductile complete with all accessories conforming to AWWA C110, 250 psi pressure rating. The joints shall be
of the standard mechanical joint type conforming to AWWA C111. All fittings shall be cement mortar lined conforming to AWWA C—-104
and shall be coated inside and out with a bituminous coating. Fittings shall have distinctly cast upon them the pressure rating and
letters "DI” or "DUCTILE".

3. Wall Thickness: Pipe wall thickness shall be as required to provide a minimum wall thickness with a DR of 18 for pressure class 150 as

defined in AWWA C900.

4. Joints: Joints for PVC pipe shall be slip—on type with integral bell and spigot pipe, meeting the requirements of ASTM D—3139, except
flexible elastomeric gaskets meeting the requirements of ASTM F 477, shall be synthetic rubber. Natural rubber will not be acceptable.

B. Ductile Iron Pipe: Ductile iron buried pipe shall be a minimum of Class 50 pipe conforming to AWWA C—151 with push—on joints.
Fittings shall be mechanical joint, 250 psi minimum rated conforming to AWWA C—110 or C—153. Joint gaskets shall conform to AWWA
Clll. Pipe and fittings shall be cement mortar interior lined in accordance with AWWA C—104. Pipe and fittings shall be U.L. and N.S.F.
approved. Pipe and fittings shall be protected with polyethylene encasement per AWWA C—105.

C. All copper pipe installed below grade for water service line shall be seamless, annealed, soft temper, flexible copper tubing, Type “"K”
complying with Federal Specification WW—T—799. Fittings and connections shall be flared type copper. Care shall be taken to install as
few underground piping joints as possible.

PART 3 — INSTALLATION

3.1 TRENCHING AND BACKFILL: All trenching, backfill and compaction of trenches for the water distribution system shall comply in all
respects with provisions set forth in Section 2200 of these specifications entitled "Excavation, Fill and Grading”.

3.2 CONSTRUCTION STAKING: Construction staking will be provided by the contractor.

3.3 PROTECTION OF EXISTING SEWERS, STRUCTURES OR UTILITIES:

A. Where new lines approach, cross, connect to, or run parallel to existing sewer lines. the Contractor shall be held completely responsible
for protecting, preserving and otherwise maintaining existing sewer during construction of new lines. Any damage inflicted must be
promptly repaired. Where new construction interferes with operation of existing lines, by—pass lines or other temporary connections
required to maintain continuous services shall be made at the Contractor’s expense.

B. The Contractor shall protect all existing structures, utilities, and work of any kind against damage or interruption of service which may
result from the operations of the Contractor. Damage or interruption of service resulting from failure to do so shall be repaired or
restored promptly by and at the expense of the Contractor.

C. The Contractor shall give reasonable notice to utility companies and to other owners of property when such property is liable to injury
or damage by the execution of the work, so that the owners of such utility or other property may take precautionary measures.

3.4 WATER MAIN INSTALLATION:

A. Handling and storing materials:
pipe in such manner as to avoid deformation or other injury thereto.

Unload ductile iron pipe by hoists or skidding so as to avoid shock or damage. Handle and store all
Place wood stringers between layers of pipe. Place no pipe within

pipe of a larger size. Deliver pipe for laying after the trench excavation is in progress. Valves and hydrants shall be drained and stored so

as to protect them from freezing.

B. Pipe Laying General: The interior of the pipe shall be clean and joint surfaces brushed and wiped clean and dry when the pipe is
lowered into trench. Lower each pipe, fitting and valve into the trench carefully and lay true to line and to the grades shown on the
plans. The depth of cover below finished grade shall be not less than 42 inches, and as much deeper as necessary to give proper
clearance from other utilities and structures. Under no circumstances drop or dump pipe or appurtenances into the trench. Give all
pipes a uniform bearing on the trench bottom. Allow no trench water or dirt to enter the pipe or joint space during laying. Insert a
watertight plug in the open end of the piping when pipe laying is not in progress. Cut pipe as necessary to locate fittings and valves in
the positions shown on the drawings. Cut the pipe squarely and neatly and without damage to the pipe. Set plugs in openings left for
branches to be installed later.

C. Separation between Water and Sewer Line: To protect the water main from possible contamination from sanitary sewer. the following
criteria will apply.

1. For water mains constructed parallel to sanitary sewers:

a. Maintain at least a ten (10) foot horizontal separation between the water main and existing sanitary sewer, measured edge to edge: or

b. Construct the water main in a separate trench or on an undisturbed earth shelf located on one side of the sanitary sewer at such an
elevation that the bottom of the water main is at least eighteen (18) inches above the top of the sanitary sewer.

2. For water mains that cross a sanitary sewer:

a. Provide a minimum vertical distance of eighteen (18) inches measured edge to edge.
both joints will be as far from the sanitary sewer as possible. Provide special structural supports for the water main if required.

D. Pipe Laying and Jointing:

1. Jointing Push—on Rubber Ring Gasket Joints: Perform this work in full accordance with the pipe manufacturer’'s published directions or
specifications.

2. Jointing Standardized Mechanical Joint Cast Iron Pipe: Perform this work in full accordance with the pipe manufacturer’s published
directions or specifications.

3. Fittings and Branch Connections: Install proper fittings at all changes in direction, dead ends, and interconnections of lines.

4. Setting Valves: Before setting each valve. make sure the interior is clean and test opening and closing.
stems plumb and at the exact locations shown.

Set valves and stops with

5. Blocking: Pour lean—mix concrete thrust blocks between the undisturbed trench face and plugged ends. bends, and tees to prevent
pipe movement at leaded and rubber gasket joints; where the soil is not firm, provide (in lieu of concrete) approved tie rods and clamps
painted with coal tar pitch varnish after placing. Where noted on the drawings and where required due to unstable soil conditions, both

tie rods and clamps and concrete thrust blocks will be required to prevent "blow—outs.” All concrete shall have a minimum compressive
strength of 3000 psi.

3.8 TESTING AND STERILIZATION:
A. Testing: After the water main construction has been completed, the Contractor shall fill the piping with water, opening hydrants or

providing other outlets as necessary for expelling air. Thereafter furnish the necessary pump, piping, and other apparatus and, under the
supervision of the Owner's Representative, test the piping for leakage, for a period of at least 2 hours at a pressure of 150 psi. The

Contractor shall locate and repair all leaks, and continue the tests until all leaks have been eliminated from the part of the system under

testing.

B. Flushing: Upon completion of the water distribution system, test all valves to insure their full opening and flush out the system
progressively by opening fire hydrants and permitting the flow to continue from each until the water runs clear. During such flushing
operation, the Owner may test the flow from hydrants and, before final acceptance of the work, make further tests of hydrant flows to
ascertain if the lines are clear.

C. Sterilization: After pressure testing has been completed and before the system is put into operation, the entire domestic water piping
system shall be disinfected in accordance with AWWA C—651. The Contractor may use either the tablet or continuous feed method. If
tablets are used, Contractor shall take special precautions that the line stays clean and dry. |If the chlorine is diluted prior to testing,
additional chlorine shall be added by an approved method. The line shall not be acceptable until the bacteriological tests results are
positive and the chlorine residual is acceptable.

D. Re-—sterilization: The Owner reserves the right to test the water again at any time prior to final acceptance of the work, and if found

unsafe bacteriologically, to require the Contractor to rechlorinate the system until the water is proven equal to that supplied by the public

system.
END OF SECTION

SECTION 2650 — MISCELLANEOUS ASPHALTIC CONCRETE PAVING

PART 1 — GENERAL

1.1 WORK INCLUDED IN THIS SECTION:

A. Asphaltic concrete pavement required for work under this section is indicated on the drawings.
B. Asphalt pavement shall be constructed to the lines, grades, widths and thicknesses shown on the drawings.

1.2 RELATED WORK IN OTHER SECTIONS:

Excavating, Filling and Grading————————————————— Section 2200

1.3 QUALITY ASSURANCE AND APPROVALS:

A. Qualifications of Workmen: Provide at least one person who shall be thoroughly trained and experienced in the skills required, who shall

be completely familiar with the design and application of the work described for this section, and who shall be present at all times during
progress of the work of this section and shall direct all work performed under this section.

One full length of water main shall be located so

B. REPRESENTATIVE SAMPLES: ALL MATERIALS PROPOSED FOR USE UNDER THESE SPECIFICATIONS SHALL BE SUBMITTED TO THE
LABORATORY SELECTED BY THE ENGINEER AT THE CONTRACTOR’'S EXPENSE FOR TEST AND FOR THE PREPARATION OF TRIAL MIXES TO
DETERMINE THE JOB—MIX FORMULA. ALL TESTS NECESSARY FOR DETERMINING INITIAL CONFORMANCE WITH THE REQUIREMENTS SPECIFIED
HEREIN WILL BE PERFORMED UNDER THE SUPERVISION OF THE ENGINEER AT THE EXPENSE OF THE CONTRACTOR. MATERIALS TESTING AT
THE ASPHALT PLANT DURING CONSTRUCTION WILL BE PERFORMED BY A TESTING LABORATORY SELECTED BY THE CONTRACTOR AT THE
CONTRACTOR’S EXPENSE.

1. ASPHALT MATERIALS SHALL BE APPROVED BY THE ENGINEER PRIOR TO USE IN THE WORK, PROVIDED HOWEVER, THAT THE ENGINEER
MAY ACCEPT A CERTIFIED ANALYSIS BY THE REFINERY LABORATORY WHEN A COPY ACCOMPANIES EACH SHIPMENT OF ASPHALT TO THE
PROJECT. THE ENGINEER WILL RESERVE THE RIGHT TO MAKE CHECK TESTS OF THE ASPHALT RECEIVED ON THE JOB.

2. Temperature—Viscosity Relationship: The Contractor or asphalt supplier shall furnish the Engineer with data on the temperature viscosity
relationship of each asphalt to be used on the project. These data shall cover the range of temperatures and viscosities within which the
asphalt may be used. On the basis of these data, the Engineer will specify the temperature at which the material shall be used.

3. Compliance: The Contractor shall be responsible for the compliance of all materials and mixing with the requirements of these
specifications. Laboratory certificates shall be furnished to the Owner’s Representative, prepared by a commercial laboratory or by the
material manufacturer’s laboratory, certifying that each material has been tested and conforms with the requirements of these
specifications.

C. Codes and Reference Standards: In addition to complying with all pertinent codes and regulations, comply with all other referenced
requirements as specified herein.

1.4 PRODUCT HANDLING:

A. Protection: Use all means necessary to protect existing and newly installed work and materials of all other trades. When bituminous
materials are being applied, the surfaces of all structures, wheel guards, guardrail, curb and gutters and other roadway appurtenances shall
be protected in a satisfactory manner to prevent them from being splattered with bituminous material or marred by equipment operation.
In the event that any appurtenances become splattered or marred, the Contractor shall at his own expense remove dll traces of
bituminous material and repair all damage, and leave the appurtenances in as good condition as they were before the work began.

B. Replacements: In the event of damage, immediately make all repairs and replacements necessary to the approval of the Engineer and
at no additional cost to the Owner.

C. Dust Control: Use all means necessary to prevent the spread of dust during performance of the work of this section. Thoroughly
moisten all surfaces as required to prevent dust being a nuisance to the public, neighbors, and concurrent performance of other work on
the job site.

PART 2 — PRODUCTS

2.1 GENERAL: All asphaltic concrete pavement shall consist of a combination of coarse and fine aggregates, and mineral filler, uniformly
coated and mixed with asphalt cement in accordance with all requirements as specified hereinafter. Aggregate shall be hard, durable,
crushed limestone free from dirt or other foreign matter.

2.2 MATERIALS:

A. Prime Coat: Asphalt used for the application of a prime coat to existing or prepared roadbed in accordance with these specifications,
drawings and Missouri Highway and Transportation Department Standard Specifications shall be MC—70 liquid asphalt.

B. Tack Coat: Asphalt used for the application of a tack coat to succeeding paving courses shall be RC—70 liquid asphalt or SS—1 or
0S—lh grade of emulsified asphalt.

C. Asphalt Cement used in the manufacture of asphalt paving mixtures shall be of the penetration grade 60—70.

D. Compliance: Asphalt and asphalt cement shall conform to the latest revised "Specifications for Asphalt Cements and Liquid Asphalts”,
Specification Series No. 2 (SS2), as published by The Asphalt Institute. Sampling shall be in accordance with the latest revision prior to
the date of the contract, of "Standard Methods of Sampling Bituminous Materials,” ASTM D—140.

E. Aggregate: The aggregate shall consist of crushed limestone mined from the Kimmswick, Plattin or St. Louis ledges, or from other
approved equals as determined by the Engineer or a combination of approved crushed limestone and an approved river sand where
necessary to provide the required gradation and end product quality. The quality of the aggregate as pertaining to soundness, abrasion
loss and the maximum permissible amount of soft fragments, shale, clay, and lignite shall be in accordance with the requirements of the
Missouri Highway and Transportation Department Standard Specifications.

F. Sampling and Testing of Aggregate: Shall be in accordance with ASTM D-75, entitled "Standard Method of Sampling Stone, Slag, Gravel,
Sand and Stone Block for Use as Highway Material.” Gradation analysis shall be by ASTM C—117, entitled “Standard Method of Test for
Amount of Material Finer Than No. 200 Sieve in Aggregate,” and ASTM C—136, entitled "Standard Method of Test for Sieve Analysis of Fine
and Coarse Aggregate.”

2.3 COMPOSITION OF MIX:
A. Asphaltic Concrete Mixtures: Shall consist of mineral aggregates and asphalt cement within the following limits as specified:

U.S. Standard Sieve Size

Pavement Base Course Total Per Cent Passing By Weight

3/4 inch 100
1/2 inch 95—-100
3/8 inch 65-95
No. 4 20-55
No. 8 2-20
No. 200 0-5

SECTION 2650 — MISCELLANEOUS ASPHALTIC PAVING

Asphalt Cement

(by weight of total mix) 5.0-7.0

U.S. Standard Sieve Size Pavement Surface Course Total Percentage Passing by Weight

3/4 inch 100
1/2 inch 95-100
3/8 inch 60—-90
No. 4 40-70
No. 30 15-35
No. 200 4-12

Asphalt Cement (by weight of total mix) 5.5—7.50l: Us

1. The fraction of material retained on the No. 4 screen shall be composed of particles with not less than 75 percent having two or more
fractured faces, and not more than 20 percent by weight of that fraction shall be composed of flat or elongated particles.

2. That portion of the aggregate retained on the No. 10 sieve shall be composed of at least 95 percent by weight of crushed aggregate.

B. Job—Mix Formula: The laboratory will determine a job—mix formula within the limits specified above. During construction the variation
from the job—mix formula shall be held within the permissible variation limits listed in the following table.

Should extraction test results show the mix to be outside the permissible variation limits as set forth below, the Contractor shall take
measures required to bring the mix within the limits specified.

Continuation of asphalt pavement operations without remedial action shall be just cause for the rejection of the pavement section or
"shutting down” of the work by the Engineer until corrective measures are taken to bring the asphalt mix within the permissible variations
limits from the approved job—mix formula.

Permissible Variation — % by Weight of Total Mix

U.S. Standard Sieve Size
Base Course

Asphalt Concrete
Surface Course

No. 4 & larger 5.0 4.0
No. 10 4.0 3.0
No. 40 4.0 3.0
No. 200 2.0 1.0
Asphalt Cement 0.5 0.3

C. Sampling and Testing Asphaltic Paving Mix shall be according to ASTM D—979 entitled "Standard Methods of Sampling Bituminous Paving
Mixtures.”

The mixes will be tested according to ASTM D—1097 entitled "Method of Test of Bitumen Content of Paving Mixtures by Centrifuge,” and
the recovered aggregate will be sieved in accordance with AASHTO T—30 "Method of Test for Mechanical Analysis of Extracted Aggregates.”

When recovered asphalt is required for further testing, it will be obtained according to ASTM D—762 "Method of Test for Hot Extraction of
Asphaltic Materials and Recovery of Bitumen by the Modified Abson Procedure.”

2.4 MIX DESIGN CRITERIA:

A. Testing of Specimens: Prior to approval of the paving mix, the laboratory test specimens combined in proportions of the job—mix
formula shall be prepared and tested in accordance with the procedures set forth in ASTM D-1559, "Marshall Method of Mix Design.”
B. Requirements and Criteria: Test requirements and criteria for the paving mixes under these specifications shall be as follows:

Marshall Stability, all mixtures 500 minimum

Number of Compaction Blows 50
Flow, all mixtures 8 — 16
Percentage Air Voids:
Laboratory Specimen:
Base 3-8
Surface 3-5

Mineral Aggregate:
1-1/2" maximum size
1” maximum size 1
3/4” maximum size
1/2” maximum size
3/8" maximum size

12 minimum
3 minimum
14 minimum
15 minimum
16 minimum

2.5 ENGINEERING FABRIC: Fabric shall be a needle punched, non—woven polypropylene fabric, heat set on one side having the following
minimum properties in the weakest principal direction:
Minimum Value

Weight, oz/sq.yd. (1) 3.6 (1) ASTM Method D-3776

Tensile Strength, Ibs. (2) 90 (2) ASTM Method D—4632

Elongation at Break, % (2) 55 (2) ASTM Method D—4632

Asphalt Retention, gals/sq.yd. (3) 0.20urf (3) Phillips Procedure (Task Force 25, Method8)

Fabric is to be installed per specific manufacturer’s recommendations.

PART 3 — INSTALLATION

3.1 SURFACE CONDITIONS:

A. Inspection: Prior to all work of this section, carefully inspect the installed work of all other trades and verify that all such work is
complete to the point where this installation may properly commence. Verify that asphaltic concrete pavement may be installed in strict

accordance with the original design, all pertinent codes and regulations, and all pertinent portions of the referenced standards.

B. Discrepancies: In the event of discrepancy, immediately notify the Engineer.
until all such discrepancies have been fully resolved.

Do not proceed with installation in areas of discrepancy

3.2 REQUIREMENTS FOR ASPHALT PAVING PLANTS:

A.  GENERAL: THE ASPHALT MIXES SHALL BE PREPARED IN A PAVING PLANT WHICH MAY BE EITHER A WEIGHT—BATCH TYPE OR A CONTINUOUS—MIXING TYPE AND
SHALL CONFORM TO AASHTO STANDARD M—156, OR TO ASTM STANDARD A—995. THE PLANT SHALL BE LOCATED OFFSITE OR MAY BE SET UP OUTSIDE AT THE

NO. DESCRIPTION DATE
CITY COMMENTS 02—24—2022
CITY/UTIL COMMENTS| 03—14—2022

SPECIFIC LOCATION APPROVED BY THE OWNER. THE PLANT SHALL BE DESIGNED, COORDINATED, AND OPERATED TO PRODUCE UNIFORM MIXTURES, AND SHALL HAV
DEMONSTRATED A CAPABILITY AND CAPACITY FOR PRODUCING FINISHED MIXTURES COMPLYING WITH THE REQUIREMENTS SPECIFIED HEREIN.

B. INSPECTION AND CONTROL OF ASPHALT MIXING PLANT:

1. GENERAL PROVISIONS: FOR VERIFICATION OF WEIGHTS AND MEASURES, CHARACTER OF MATERIALS AND DETERMINATION OF TEMPERATURES USED IN THE
PREPARATION OF THE PAVING MIXES, THE ENGINEER OR HIS AUTHORIZED REPRESENTATIVE, WILL, AT ALL TIMES, HAVE ACCESS TO ALL PORTIONS OF THE MIXING PLj

Al

AGGREGATE PLANT, STORAGE YARDS, AND OTHER FACILITIES FOR PRODUCING AND PROCESSING THE MATERIALS OF CONSTRUCTION. ALL SAMPLING AND TESTING Ol
PROCESSED AND UNPROCESSED MATERIAL SHALL BE ACCOMPLISHED IN ACCORDANCE WITH THE PROVISIONS SET FORTH IN THESE SPECIFICATIONS.

e e Bt B S

2. TESTING LABORATORY: THE CONTRACTOR SHALL RETAIN A QUALIFIED TESTING LABORATORY FOR ALL JOBSITE ASPHALT MATERIALS INSPECTION AND TESTING
SERVICES. THE CONTRACTOR SHALL EMPLOY A QUALIFIED TESTING LABORATORY TO MONITOR THE ASPHALT PAVING MIX AS IT IS PRODUCED AT THE ASPHALT PLAN

>

N T

THE SAME TESTING LABORATORY MAY BE USED TO PERFORM ALL TESTING SERVICES (BOTH AT THE ASPHALT PLANT AND AT THE JOBSITE RELATED TO ASPHALT

MATERIALS AND PAVING MIXTURES AT THE DISCRETION OF THE CONTRACTOR AND THE ENGINEER. RESULTS OF ALL TESTS SHALL BE SUBMITTED REGULARLY BY THE

TESTING LABORATORY (OR LABORATORIES) TO BOTH THE ENGINEER AND THE CONTRACTOR.

3. Job Mix Formula: Gradation analyses of the hot aggregates and the completed asphalt mix shall be made at both the asphalt plant and at the jobsite by th¢q
testing laboratory (or laboratories) to be certain that the materials being used and produced are within the tolerances of the approved job mix formula. If the
is found at any time to be outside of the job mix formula tolerances, or outside of the specification limits as specified under "Composition of the Mix”, correctid
shall be immediately made in quantities measured from the hot bins and adjustment made at the cold bin feeders.

4. Sampling and Testing:

a. Stockpiles and bins shall be sampled regularly at the asphalt plant for gradation analysis and examined for dust coating and for other purposes, in complian
with stated requirements.

b. Gradation analysis of each hot bin shall be performed and a combined analysis computed at the asphalt plant at least twice a day, once in the forenoon and
once in the afternoon. A combined gradation analysis shall be performed at least twice a day. If materials do not run uniform, more frequent tests shall be n
These tests shall be made at the paving plant by the testing laboratory employed by the Contractor.

c. When requested by the Engineer, the Contractor shall provide representative samples by taking samples from the discharge of the aggregate through each of
hot bin gates, or by drawing aggregate from each bin latio through the mixture chamber (without asphalt) into a truck or other receptacle.specti

d. At least one extraction sample of the combined asphalt mix shall be taken from each 300 tons of the mix being produced. Samples will be used to determi
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compliance with general and special requirements set forth under "Composition of the Mix.”
C. Weather Limitations:

1. When the moisture of the aggregate in the stockpile or from the dryer interferes with the quality of mix production, or with normal plant operations, or when
pools of water are observed on the surface to be paved, the mixing and placing of hot mix asphalt will not be permitted without the special permission of the
Engineer.

2. Hot mix asphalt paving shall not be mixed or placed when the ambient temperature is below 40°F., or when there is frost in the subgrade or any other time
when weather conditions are unsuitable for the type of material being placed, without expressed approval of the Engineer. When the ambient temperature falls b
50°F., precautions shall be taken to compact the mix before it cools too much to obtain the required density.

3.3 PREPARATION OF ASPHALT CEMENT AND AGGREGATE MATERIALS:

A. Asphalt Cement: The asphalt cement shall be heated at the paving plant to a temperature at which it can be uniformly distributed throughout the mix. It s
be delivered into the contractor’s tank at a temperature not exceeding 350°F., and shall not be heated above this temperature for any operation of the paving p

B. Aggregates: Coarse and fine aggregates shall be stored at the plant in such a manner that the separate sizes will not become intermixed.
be carefully fed to the plant in such proportions that surplus and shortages in the hot bins will not cause breaks in the continuous operation.

Cold aggregates

1. Drying: The aggregate shall be thoroughly dried and heated to provide a paving mix temperature within a plus or minus tolerance of 25F. from that specified
the Engineer. The moisture content of the heated and dried aggregate shall not exceed 0.5 percent. The quantity of material fed through the dryer shall be, ir
cases, held to an amount which can be thoroughly dried and heated in accordance with that specified in "Proportioning and Mixing.”

2. Screening: Aggregates shall be screened into sizes such that they may be recombined into a gradation meeting the require requirements of the job mix formd

3. Hot Aggregate Storage: Hot screened aggregate storage shall be accomplished in such a manner as to minimize segregation and loss of temperature of the
aggregate.

C. Proportioning and Mixing: The asphalt shall be heated so that it can be distributed uniformly throughout the batch. The material shall be sufficiently fluid to
produce a complete coating on every particle of aggregate within the specified mixing time. The temperature of the aggregates and asphalt immediately prior td
mixing shall be approximately that of the completed batch. When the mix is proportioned in a batch type plant, the aggregate shall be weighed accurately in th
designated proportions to provide the specified batch weight. In no case shall the temperature of the mixing exceed 350°F.

1. Dry Mixing Period: The dry mixing period shall be the interval of time between the opening of the weigh box gate and the application of the asphalt. The wet
mixing period shall be the interval of time between the application of all asphalt and the opening of the mixer gate for discharge. When asphalt is applied by a
spray system, the wet mixing time shall begin with the start of the asphalt spray.

2. Batch—type Plants: Both the dry and wet mixing periods shall be set so as to insure a uniformly and completely coated mix. A dry mixing period of not les
than 5 seconds shall precede the addition of the asphalt to the mix. Excess wet mixing shall be avoided. Wet mixing shall continue as long as is necessary tq
obtain a thoroughly blended mix, but shall not exceed 75 seconds nor be less than 30 seconds.

3. Continuous—type Plants: The determination of mixing time shall be by a weight method under the following formula, unless otherwise required:

plow
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Mixing Time, seconds = (Pugmill Dead Capacity, Ib.)/(Pugmill Output, Ib./second)

3.4 CONSTRUCTION METHODS:

A. General: All drainage structure work and all work on the base course (including "Priming”) on which the surface is to be constructed shall be completed prior
the placing of any material thereon. Wherever manhole covers occur within the limits of pavement construction, their top elevations shall be adjusted if required
conform with the final pavement elevation. Adjustment procedures shall be as approved by the Engineer.

B. Equipment: All equipment furnished by the Contractor shall meet the requirements of this specification and shall be maintained in acceptable mechanical
condition.
leakage is corrected.

1. Pavers and Laydown Machines: Mechanical self—powered pavers shall be capable of spreading the mix, within the specified tolerances, true—to—line, grade and
crown indicated on the plans. Pavers shall be equipped with quick and efficient steering devices and shall be capable of traveling both forward and in reverse.
They shall be equipped with hoppers and distributing screws which place the mix evenly in front of adjustable screeds. They shall be equipped with either a vibrd
screed or with a tamping bar immediately preceding a static screed. The screed shall include a strike—off device operated by cutting, crowding or other action
which is effective on mixes at workable temperatures without tearing, shoving or gouging them and which produces a finished surface of an even and uniform

texture. The screed shall be adjustable as to height and crown and shall be equipped with a controlled heating device for use when required. Pavers shall be
capable of spreading mixes without segregation or tearing. They shall also be capable of surfacing courses in thicknesses of from 1/2” to at least 3", and fronj
widths of 8 feet to at least 13 feet. Extensions and cutoff shoes shall permit changes in widths by increments of 6 inches or smaller.

2. Rollers: Compacting equipment shall consist of steel—-wheeled rollers and pneumatic—tired rollers with reversing mechanism , friction clutch and brakes of ampl
capacity to allow for smooth starting, stopping and reversing described as follows:

a. Steel—wheeled rollers may be of three types: 3—wheeled rollers, two—axle tandem roller, and 3—axle tandem rollers.
units of not less than 4 cylinders and under working conditions shall develop pressures under compression rolls of 250 to 350 pounds per inch of width. Rollers
shall be in good working condition. Rollers shall be equipped with adjustable scrapers to keep the wheel surfaces clean and with efficient means of keeping then
wet to prevent mixes from sticking. These surfaces shall have no flat areas, openings or projections which will mar the surface of the pavement. The 3—axle

tandem rollers shall be so constructed that, when locked in position for all treads to be in one plane, the roller wheels are held with such rigidity that, it either

Equipment shall be serviced and located away from the paving site; units that drip fuel, oil and grease shall be removed from the project site until such

These rollers shall be equipped with powef
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front or center wheel is unsupported, the other two wheels will not vary from the plane more than 1/4 inch.

b. Pneumatic—tired rollers shall be self—propelled. The rollers shall be equipped with pneumatic tires of equal size and diameter which are capable of exerting
average contact pressures varying from 40 psi to 110 psi by adjusting the ballast and/or tire inflating pressures. The wheels of the roller shall be so spaced
that one pass will accomplish one complete coverage equal to the rolling width of the machine. There shall be a minimum of 1/4 inch overlap of the tracking
wheels. The wheels shall oscillate but not wobble. The roller shall be so constructed that the contact pressure of the several tires shall not vary more than 5
psi. Pneumatic—tired rollers shall be constructed with enough ballast space to provide uniform wheel loadings as may be varied by order of the Engineer to
obtain contact pressures that will result in the required density.

3. Haul Trucks: Vehicles used for the transportation of asphaltic concrete from the plant to the site of work shall have tight metal bottoms, and shall be free

from dust, screenings, petroleum oils, volatiles or other mineral spirits which may affect the mix being hauled. Trucks shall be provided with covers of sufficient
size and weight to protect the load and to prevent cooling of the upper surface. The Contractor shall provide haul trucks of such size, speed and condition to
insure orderly and continuous operations.

4. Hand Tools: Only lutes or rakes with covered teeth stall be used during the spreading operation and when finishing by land. Tamping irons used to
consolidate the edges of the pavement courses shall be of sufficient weight to compact the edges to the same degree as the body of the pavement.

Irons shall be designed to form an edge as nearly vertical as possible. Irons which seal the material by heat alone shall not be used. Tamping irons used to
consolidate the material along curbs, gutters and structures inaccessible to the roller shall weigh not less than 25 pounds and shall have a bearing area not
exceeding 48 square inches. Mechanical compaction equipment approved by the Engineer may be used instead of tamping irons. Straight edges 10 feet in
length shall be provided to test the finished surface.

The inside of the
The dispatching of
Delivery of the

C. Transportation of the Mix: The mix shall be transported to the jobsite in vehicles cleaned of all foreign material which may affect the mix.
truck beds shall be lubricated with a thin oil to prevent the mix from adhering to the bed, but an excess of lubricant will not be permitted.
the vehicles shall be so scheduled that all material delivered may be placed in daylight unless the Engineer approves work in artificial light.
material to the paver shall be at a uniform rate and in an amount well within the capacity of the paving and compacting equipment.

D. Preparation of the Area to be Paved: The area to be paved shall be true—to—line and grade, and have a dry and properly prepared surface prior to the
starting of paving operation. It shall be free from all loose screenings, and other loose or foreign material.

1. Leveling Course: Where a base is rough or uneven, a leveling course shall be placed by use of a paver or, if so directed by the Engineer, a motor grader, and
shall be properly compacted the placing of subsequent courses.

2. Patching: When a leveling course is not required, all depressions and other irregularities shall be patched or corrected, and the work approved by the Engineer
before the paving operation begins. All fatty and unsuitable patches, excess crack or joint filler, and all surplus bituminous material shall be removed from the
area to be paved. Blotting of excessive deposits of asphalt with sand or stone will not be permitted.o con

3. Tack Coat: A tack coat shall be applied between successive lifts of asphalt paving. It shall consist of an application of the specified asphalt material at the
rate of 0.05 to 0.15 gallons per square yard as specified by the Engineer. In order to apply limited quantities uniformly, the asphalt emulsion may be diluted
1:1 to 1:3 parts emulsion to water.

4. Surface Coat: The surfaces of curbs, gutters, vertical, faces of existing pavements and all structures in actual contact with asphalt mixes shall be painted
with a thick complete coating of asphaltic material to provide a closely bonded, watertight joint.

E. Spreading and Finishing: The spreading and finishing of each course shall be to the thickness and width indicated on the drawings.
shall be conducted in the following manner:

Spreading and finishing

1. Mechanical Pavers: The base and surface courses shall be spread and struck—off with a mechanical paving machine meeting the requirements of these
specifications. The paving machine shall be operated so that the material does not accumulate and remain along sides of the receiving hopper. Equipment
which leaves tracks or indented areas which cannot be corrected in normal operation, or which produces flushing or other permanent blemishes or fails to

LEONARD J. MEERS
PROFESSIONAL ENGINEER
F—28288
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produce a satisfactory surface, shall not be used.

2. Longitudinal Joints and Edges shall be constructed to true line markings. The paver shall be positioned and operated to follow closely the established line.
When using pavers in echelon, the first paver shall follow the marks or lines, and the second paver shall follow the edge of the material placed by the first
paver. In order to assure a hot joint and obtain proper compaction, the pavers shall work as close together as possible, and in no case shall they be more
than 100 feet apart. In backing trucks against the paver, care shall be taken not to jar it out of its proper alignment.

3. Texture of the Unrolled Surface: As soon as the first load of material has been spread, the texture of the unrolled surface shall be checked to determine its
uniformity. Segregation of materials shall not be permitted. If segregation occurs, the spreading operation shall be immediately suspended until the cause is
determined and corrected. Transverse joints in succeeding courses shall be offset at least 2 feet. Longitudinal joints shall be offset at least 12 inches. Any
irreqularities in alignment left by the paver shall be corrected by trimming directly behind the machine. Immediately after trimming, the edges of the course

P+Z No.
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shall be thoroughly compacted by tamping. Distortion of the pavement during this operation shall be avoided.
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