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Section GI - General Instructions

GI-1 Intent of Contract

The Work to be performed under this Contract consists of furnishing all materials, unless
furnished by the COMPANY, superintendence, labor, equipment, tools, supplies and
transportation required to complete the project and the carrying out of all the duties and
obligations imposed by the Contract.

GI-2 General Conditions

A. Work to be performed under this Contract shall be in accordance with either the Norfolk
Southern "Project Contract", Form 11133, or "Service Order", Form 11515.BB,
incorporated herein as Appendix No. 1 and made part hereof, applicable plans and these
Specifications. Any conflict between the plans, these Specifications and local
requirements shall be resolved by following the most restrictive requirements.

B. The CONTRACTOR shall, at its sole cost and expense, provide insurance as stated in
either the "Project Contract" or "Service Order."

C. Performance, Labor and Material Payment Bond shall be required as stated in the
"Project Contract."

D. The COMPANY and its representative (the “ENGINEER”) reserve the right to make
revisions to these Specifications. Any revisions to these Specifications shall be
documented by letter from the COMPANY to the CONTRACTOR.

E. The quantities shown on the bid sheet are estimates and may be changed. Final quantities
will be measured by the ENGINEER to determine actual payment for work performed.
No extra compensation above the unit Contract prices will be allowed due to changes in
final quantities.

F. It shall be the responsibility of the CONTRACTOR to alert the COMPANY in writing of
any intent to claim extra compensation, prior to performing extra work. Any extra work
must first be approved in writing by the ENGINEER. No additional compensation will
be paid for any such extra work if it is performed prior to the CONTRACTOR's receipt
of the ENGINEER's written approval thereof.

G. If the CONTRACTOR sublets the whole or any part of the work to be done under the
Contract, it shall not, under any circumstances, be relieved of any liability or obligations
under the Contract by reason of any such subcontract or subcontractor. All COMPANY

communications pertaining to CONTRACTOR's performance of the Contract may be
with the CONTRACTOR only.

H. The CONTRACTOR shall provide security for his equipment, materials, and
COMPANY supplied materials receipted by the CONTRACTOR against theft and
vandalism.
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I. The CONTRACTOR shall be supplied with one set of the plans. The CONTRACTOR
shall be responsible for production of the necessary copies for itself and any
subcontractors. If plans are revised, the CONTRACTOR shall be supplied a copy of the
revised plan sheet(s).

J.  The COMPANY reserves the right to perform or award a separate contract for removing
track and/or constructing track. The COMPANY reserves the right to eliminate or reduce
the amount of track work to be done by the CONTRACTOR during duration of the
project.

K. The COMPANY reserves all rights pertaining to Federal preemption of local zoning and
other permitting requirements. The CONTRACTOR must notify the COMPANY before
contacting or submitting documents to local permitting authorities, and any submittals
must be approved by the COMPANY before submission.

L. The ENGINEER or another authorized COMPANY representative must be present
whenever a Government official visits the site.

GI-3 Reference Standards

A. When a standard is specified by reference, the CONTRACTOR shall comply with
requirements and recommendations stated in the standard, except when requirements are
modified by the Contract Documents, or applicable codes establish stricter standards.

B. The CONTRACTOR shall obtain, at its expense, copies of the following reference
standards directly from publication source, when needed or proper performance of work,
or when required for submittal by Contract Documents.

AASHTO  American Association of State Highway and Transportation Officials
ACI American Concrete Institute
ANSI American National Standards Institute

AREMA American Railway Engineering & Maintenance-of-Way Association

ASA American Supply Association

ASSE American Society for Sanitary Engineering
ASTM American Society for Testing and Materials
AWS American Welding Society

AWWA American Water Works Association
CISPI Cast Iron Soil Pipe Institute

CSA Canadian Specification Association
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FS Federal Standard
MSS Manufacturers Standardization Society of the Valves and Fitting Ind., Inc.
NFPA National Fire Protection Association

Local Building Codes and Zoning Regulations
State Department of Transportation or Highways
U.S. Army Corps of Engineers Specifications

GI-4 Safety

A. The CONTRACTOR and all personnel must follow all applicable railroad and
governmental rules, with particular attention paid to railroad operating rules, COMPANY
rules for the conduct of contractors, COMPANY rules for the operation of moving
vehicles, and Federal Railway Administration roadway worker rules.

B. The CONTRACTOR shall require that its employees or employees of any subcontractors
wear while on or about the COMPANY's property:

1. Appropriate head protection.

2. Appropriate eye protection.

3. Appropriate hearing protection.

4. Appropriate respiratory protection.

5. Appropriate safety vests are required for work inside active intermodal facilities,
public rights-of-way, or other locations as required by the COMPANY.

6. Suitable protective clothing and footwear. Working in shorts is prohibited. Shirts
must cover shoulders, back and abdomen. Working in tennis or jogging shoes,
sandals, boots with high heels, cowboy and other slip-on type boots is prohibited.
Hard sole, lace up footwear, zippered boots or boots cinched up with straps which fit
snugly about the ankle are adequate. Safety boots are strongly required.

7. All protective equipment must be in good condition and properly fitted.

C. The CONTRACTOR shall observe the safety provisions of applicable laws and building
and construction codes shall be observed. Machinery and equipment and other hazards
shall be guarded in accordance with the safety provisions of the most recent edition of the
Manual of Accident Prevention in Construction, published by the Associated General
Contractors of America, to the extent that such provisions are consistent with applicable
law or regulation.
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D. The CONTRACTOR shall permit only qualified personnel to perform welding. Proper
clothing, gloves and shields must be worn for body and eye protection. All welding
equipment must be properly tested and in good working order. All welding equipment
and cutting torches being used within 25 feet of the track must be shut off and work
stopped when train is passing.

E. Anyone working on COMPANY property found to be under the influence of alcohol or
other intoxicant, narcotic or hallucinogenic drug, or in possession of such intoxicant or
drug, shall be dismissed from the property by the CONTRACTOR and not allowed to
return.

F. When anyone working on COMPANY property is injured, the CONTRACTOR shall
arrange for emergency medical assistance, if needed, and the CONTRACTOR shall
notify ENGINEER of such incident by the quickest method of communication available.

G. The CONTRACTOR shall not permit the use of defective or improvised tools and
equipment for the Work.

H. At the direction of the ENGINEER, the CONTRACTOR shall work with local
emergency response personnel to develop action plans to respond to emergency
situations.

I. The CONTRACTOR is responsible for maintaining emergency site access(es) for local
emergency response personnel.

J.  The CONTRACTOR must promptly notify ENGINEER of any safety incident or injury
involving any person(s) on the project site.

K. The CONTRACTOR shall hold daily safety briefings involving all personnel working on
site per railroad safety rules. Personnel arriving onsite after the safety briefing shall be
briefed before proceeding with their work. The CONTRACTOR and all personnel shall
hold additional safety briefings during the day as conditions or work changes.

L. The CONTRACTOR is responsible for obtaining eRailSafe certification for itself and its
employees working onsite. The CONTRACTOR shall follow all eRailSafe requirements
and escort all subcontractors or non-certified employees on site.

M. The CONTRACTOR and all personnel are responsible for obtaining FRA Roadway
Worker certification through an NSR-approved trainer.

GI-5 Ecology and Hazardous Commodities

A. The CONTRACTOR shall comply with all federal, state and local laws, rules,
regulations and ordinances controlling air, water, noise, solid wastes and other pollution
relating to the storage, transport, release or disposal of hazardous materials, substances,
or waste.
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B. The CONTRACTOR shall, at its own expense, make all modifications, repairs, or
additions to the CONTRACTOR's equipment and shall install and bear the expense of
any and all structures, devices or equipment which may be required under any laws,
rules, regulations or ordinances pertaining to the protection of the environment.

C. The CONTRACTOR shall not dispose of any wastes of any kind, whether hazardous or
not and including without limitation construction and demolition debris, on any premises
owned, operated or controlled by the COMPANY. The CONTRACTOR shall furnish the
COMPANY written notice of any and all releases of hazardous wastes or substances
whenever such releases are required to be reported to any federal, state or local authority.
Such written notice shall identify the substance released, the amount released, and the
measures undertaken to clean up and remove the released material and any contaminated
soil or water, and CONTRACTOR shall certify that no contamination remains.

D. The CONTRACTOR shall provide the COMPANY with copies of any and all reports
made to any governmental agency which relate to the use or occupancy of the
COMPANY's premises.

E. If material is found that requires special handling, the CONTRACTOR shall immediately
notify the ENGINEER. The CONTRACTOR shall receive no additional compensation
for delays to his work caused by the cleanup of any material.

GI-6 Field Engineering

A. The COMPANY shall perform the necessary initial surveying work to establish
horizontal and vertical control points and construction layout.

B. The CONTRACTOR shall be responsible for working from such control points and
preserving these control points until construction is completed.

C. Any restaking required by the COMPANY as a result of the CONTRACTOR's
carelessness or failure to protect control points or construction stakes shall be
accomplished at the expense of the CONTRACTOR.

GI-7 Work Adjacent to or On Operating Tracks

A. The CONTRACTOR's action(s) shall not interfere with normal train operations. The
CONTRACTOR shall provide weekly forecast of activities that may affect train
operations or requiring flag protection.

B. The COMPANY will provide service outages only when absolutely required for
construction activities, as determined by the ENGINEER and the COMPANY. No claim
by the CONTRACTOR against the COMPANY will be allowed for delay caused by the
COMPANY's operations.

C. When working on or near operating tracks to be kept in service, the COMPANY may
provide a schedule of allowable work periods. Allowable work periods may change due
to the variances in train operations. If the CONTRACTOR fails to comply with the
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schedules and performs its work in a manner that causes delay to the COMPANY's train
operations, it shall be liable for any delays and shall reimburse the COMPANY upon
receipt of bills therefore. If at any time it is required to work longer than a normal 8 hour
day to prevent disruption to the COMPANY's train operations, then the CONTRACTOR
shall do so at no expense to the COMPANY.

D. The COMPANY shall provide flagmen, at no expense to the CONTRACTOR, at
locations the ENGINEER may deem necessary for the safety of the COMPANY's
property and operations. The CONTRACTOR will assure that its officers, agents,
suppliers, subcontractors, and employees strictly observe the flagging directions given by
the COMPANY flagman. It is distinctly understood, however, that no direction or failure
to give direction by the COMPANY flagman will relieve the CONTRACTOR from any
of its indemnification commitments in the Contract.

E. No one shall be allowed within 15 feet of the centerline of the nearest track without
specific authorization of the COMPANY flagman.

F. No one shall be allowed to cross tracks without specific authorization of the COMPANY
flagman.

G. All persons working near track while train is passing are to look out for dragging bands,
chains and protruding or shifted cargo.

H. No one shall be allowed to pass between, over or under rail cars.

I. No steel or metallic chain or measuring tape shall be allowed to cross or touch rails
without permission of the COMPANY flagman.

J. No construction materials shall be placed on tracks without the approval of the
ENGINEER.

K. When working on tracks, switches shall be lined away from the work area and switch
points spiked down or clamped or rail ends mismatched to prevent cars or engines from
entering the work area.

L. No crane or boom equipment shall be allowed to set up to work or park within boom
distance plus 15 feet of the centerline of track without specific permission of the
COMPANY flagman or authorized COMPANY representative.

M. No crane or boom equipment shall be allowed to foul track or lift a load over the track
without flagging protection and track time.

N. All workmen and machine operators shall stay with their machines when crane or boom
equipment is pointed toward the track.

O. All cranes and boom equipment, including pile driving equipment, shall stop work and
clear track while train is passing.
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P. Swinging loads shall be secured to prevent movement while train is passing.
Q. No loads shall be suspended above a moving train.

R. No equipment or load movement shall be allowed within 25 feet above a standing train or
railroad equipment without specific authorization of the COMPANY flagman.

S. No trucks, tractors or other equipment shall touch the ballast line of track without specific
permission of the ENGINEER or COMPANY flagman.

T. All operating equipment within 25 feet of the nearest track must halt operations when a
train is passing. All other operating equipment may be halted by the COMPANY
flagman if he deems the operation to be dangerous to a passing train.

U. All equipment loads and cables shall be prohibited from touching the rails.

V. All cranes and boom equipment shall be turned away from the track and secured to
prevent movement after each work day or whenever unattended by an operator.

GI-8 Construction Procedures

A. The CONTRACTOR shall plan his work, in coordination with COMPANY supervision
or the ENGINEER, so as to complete this project as quickly as possible without
interference to other contractors or to the COMPANY's operations. The CONTRACTOR
shall provide method of construction, including sequence and detail, when requested by
the ENGINEER.

B. The CONTRACTOR shall provide the ENGINEER with an advance daily report of his
planned area of operation, his proposed actions and his hours of operation for that day.
Any changes to the report shall be made to the ENGINEER.

C. The COMPANY shall provide copies of any permits issued by federal, state, or local
regulatory agencies for any of the Work. Typically these permits pertain to erosion and
sediment control, at-grade rail grade crossings, crossings of waterways, and the use of
government owned land. The CONTRACTOR shall be responsible for complying with
these permits and will keep a copy at the jobsite during construction.

D. The CONTRACTOR shall procure, at its expense and in a timely manner, all permits,
licenses, surveys, inspections, certificates and authorizations, of any description, that may
be necessary for the performance and completion of the Work as required by the
Contract. The CONTRACTOR shall furnish the ENGINEER all certificates of
inspection for any part of the work for which a certificate is required.

E. The CONTRACTOR shall be responsible for obtaining and maintaining any necessary
permits from the state, city, and county for working within the right of way of roads.
These permits shall be at the CONTRACTOR's expense and no separate pay item shall
be set for such permits.
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F. The CONTRACTOR is responsible for the ingress and egress of its plant, equipment,
materials and labor to and from the construction site(s) in accordance with the following:

1.

No movement that may endanger the safe normal COMPANY operations shall be
made without the approval of the ENGINEER as to route and time of use.

No movement of the CONTRACTOR's plant, equipment, materials and labor to and
from the construction site shall be made without the approval of the ENGINEER.

COMPANY regulations concerning the movement of vehicles on COMPANY
property shall be followed by the CONTRACTOR, its subcontractors, and all of their
respective personnel, including, without limitation, weight restrictions for roadways.

Use of access routes shall not cause the fouling of turnouts, flangeways, equipment,
and drainage facilities with gravel, mud, waste materials, or timbers used for crossing
tracks. Such routes shall be planned in such a way to minimize risk of damage to
COMPANY facilities and must be approved by the ENGINEER.

Grade crossings:

a. The CONTRACTOR shall, if necessary, construct at its own expense any new
grade crossings or improve existing grade crossings to permit the safe passage of
material, equipment and personnel.

b. Crossings shall be constructed and used only at times approved by the

ENGINEER.

c. The CONTRACTOR, at its own expense, shall remove any new crossings upon
completion of the project. The Work will not be considered complete until such
removal work is accomplished.

d. CONTRACTOR may be required to execute the COMPANY's standard private
grade crossing agreement for each crossing installed. Crossings used for
construction activities and within the project area do not require a grade crossing
agreement.

G. Any costs incurred by the COMPANY for repairing damaged track or other facilities
resulting from the operations of the CONTRACTOR shall be paid by the
CONTRACTOR to the COMPANY.

H. The CONTRACTOR shall be responsible for delivery of COMPANY furnished materials
to the job site from location(s) designated by the COMPANY. Work shall include
unloading of materials furnished in rail cars. The CONTRACTOR shall count material
and verify the count with the ENGINEER and accept responsibility for such material.
The CONTRACTOR shall clean debris and trash out of cars and dispose of waste off-site
in approved landfills and in accordance with appropriate laws and regulations.
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I.  No material to be furnished by the CONTRACTOR shall be ordered until approved by
the ENGINEER.

J. Public and private roads are to be kept open to traffic at all times or as required by
authorities exercising control over the roads. Any damage to roads, including public or
private property occurring by reason of the operations or activities of CONTRACTOR or
any of its subcontractors, shall be repaired and at the expense of the CONTRACTOR.

K. The CONTRACTOR shall perform the Work within the property of the COMPANY.
The CONTRACTOR shall not encroach upon property of others with construction of
railroad facilities. The CONTRACTOR shall make no claims on the COMPANY for
delays or work stoppage due to any public or private action resulting from
CONTRACTOR's operation on public or other private property.

L. The CONTRACTOR shall provide and maintain, at its expense, any barricades, signs,
warning devices or flagmen to restrict access of the public to the construction site, as may
be necessary for safe operations as the ENGINEER deems necessary.

M. No part of crane, boom equipment or the load, conductive equipment, or a person shall be
permitted to come within 15 feet of electric power lines unless the lines have been de-
energized. When it becomes necessary to work with such equipment closer than 15 feet,
CONTRACTOR must contact the appropriate utility COMPANY or utility notification
center to make arrangements to de-energize the line or provide other means of protection.

N. The CONTRACTOR shall be held responsible for protection of any portion of the project
and for all materials and equipment used in construction, until project is completed by the
CONTRACTOR and accepted by the COMPANY. Portions of the Work completed by
the CONTRACTOR may be approved and accepted by the COMPANY if the use of such
Work for its intended purpose is independent from the remainder of the project, is
available for use by the COMPANY, and the COMPANY has need for that portion of the
Work independent of the project. Such partial approval shall be solely at the discretion of
the COMPANY.

O. If a Critical-Path-Method (CPM) chart is prepared, the CONTRACTOR shall progress
the project in the manner set forth in the CPM chart. If the CONTRACTOR's work
becomes behind CPM schedule, it shall take appropriate steps to meet and maintain the
established schedule of construction.

P. The CONTRACTOR shall periodically clean the construction site of all waste, rubbish,
and unused construction materials. The removal and disposal of waste and debris shall
be the responsibility of the CONTRACTOR. Unused construction materials shall be
stockpiled in an orderly fashion. The CONTRACTOR shall sweep pavement for
construction debris as directed by the ENGINEER. No extra payment will be made for
sweeping pavement.

Q. Upon completion of the project, all unused construction material, scrap, asphalt and other
construction and demolition debris, rubbish, etc., shall be removed from the site by the
CONTRACTOR and the same shall be disposed of by the CONTRACTOR as required
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by applicable laws and regulations, all at the expense of the CONTRACTOR. The Work
will not be considered complete until such removal is accomplished.

GI-9 Field Offices

A. Ifrequired on the project Plans and Bid Documents, CONTRACTOR shall provide and
maintain a separate field office for the use of the ENGINEER. All installation, operation,
removal, utility, and other costs associated with the field office shall be covered by the
CONTRACTOR. No separate payment will be made for field offices.

B. The COMPANY shall reimburse the CONTRACTOR for any long-distance calls placed
by the ENGINEER. Reimbursements shall be paid on a monthly basis.

C. Field offices shall be removed upon the completion and acceptance of the Work. Field
office shall remain the property of the CONTRACTOR, and no payment shall be made
for removal of the field office.

D. Field office locations shall be approved by the ENGINEER.
E. Unless otherwise noted, field offices shall conform to the following layout requirements:
1. Minimum size:
a. Type A —200 square feet with two rooms
b. Type B —400 square feet with three rooms
2. Minimum interior height: 7.5 feet
3. Minimum width: 8.0 feet
4. Minimum room size: 64 square feet
5. Offices shall include a closet and a washroom with sanitary service.
F. CONTRACTOR shall provide and maintain the following utility services:
1. Oil, gas, or electric heating.
2. Air conditioning.
3. Telephone service with one line per room and one line for a fax machine.
4. Sanitary services.
5. Potable water.

6. High-speed internet service.
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7. Janitorial/trash service.

G. CONTRACTOR shall provide and maintain the following furniture or appliances:
1. First aid kit.
2. Fire extinguisher.

3. One desk per room. Desks shall include overhead and underdesk cabinets and
formica tops.

4. Drafting table.

5. One plan cabinet.

6. All-in-one copier (copy, print, fax, scan).
7. Four-drawer fire-resistant file cabinet.

8. Four-drawer file cabinet.

9. Two folding tables.

10. Eight chairs.

END OF SECTION
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Section AB - Abbreviations, Acronyms, and Definitions

AB-1 Typical Abbreviations and Acronyms

AAMA: American Architectural Manufacturers Association
AASHTO: American Association of State Highway and Transportation Officials
ACI: American Concrete Institute
AGS: Automatic Gate System
API: American Petroleum Institute
ANSI: American National Standards Institute
AREMA: American Railway Engineering and Maintenance Association
ASA: American Supply Association
ASME: American Society of Mechanical Engineers
ASSE: American Society of Sanitary Engineering
ASTM: American Society of Testing and Materials
AWS: American Welding Society
AWWA: American Water Works Association
BCCMP: Bituminous coated corrugated metal pipe
BMP: Best Management Practice
CISPI: Cast Iron Soil Pipe Institute
CLor C/L: Centerline
CPM: Critical-Path-Method
CSA: Canadian Specification Association
CWR: Continuous Welded Rail
CY: Cubic yards
DGA: Dense graded aggregate
DI: Ductile Iron
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EA: Each

EPA: Environmental Protection Agency

FRA: Federal Railroad Administration

FRSA: Federal Railway Safety Act

FS: Federal Standard

GA: Graded Aggregate

Ga.: Gauge

Gals.: Gallons

HDPE: High Density Polyethylene Pipe

ICCTA: Interstate Commerce Commission Termination Act
IMEF: Intermodal Facility

LS: Lump Sum

MSDS: Material Safety Data Sheet

MSS: Manufacturers Standardization Society of the Valves and Fitting Ind., Inc.
NAPCA: National Association of Pipe Coating Applicators
NEC: National Electrical Code

NEMA: National Electrical Manufacturers Association
NFPA: Nation Fire Protection Association

NSR: Norfolk Southern Railway

NG: Point of No Gage (PI of a turnout)

OD: Outside Diameter

OSHA: Occupational Safety and Health Administration (Federal)
PCC: Portland Cement Concrete

PS: Point of Switch

PE: Point of Frog
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PVC:
RCP:
RCC:
SDR:
SY:
TEFC:

TF:

TOR or T/R:

UL:

Polyvinyl Chloride

Reinforced Concrete Pipe

Roller Compacted Concrete

Standard Dimension Ratio (Ratio of pipe diameter to wall thickness)
Square Yards

Totally Enclosed Fan Cooled

Track Foot

Top of Rail

Underwriters Laboratory

AB-2 Typical Definitions

Aggregate

The aggregate material, such as sand, gravel, shells, slag or broken stone or combination
thereof, with which cement or bituminous materials is mixed to form a mortar or
concrete. “Fine aggregate” may be considered as the material that will pass a % inch
screen. “Coarse aggregate” is the material that will not pass a 4 inch screen.

Backfill

The material used to refill a ditch or other excavation, or the process of doing so.

Ballast

Rock or gravel meeting NSR specifications used to support cross ties and rails and to aid
in holding the desired track geometry.

Bank

The sides of a channel between which the flow is normally confined.

Bedding Layer

The layer of earth or other type material on which a pipe or conduit is supported.

Channel

The bed and banks that confine the surface flow of a stream.

February 2013
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Continuous Welded Rail (CWR)

Traditionally, track was laid in lengths of 39’ with a joint between each to allow for
expansion and contraction due to heat and cold. Joints were points of high maintenance.
Continuous Welded Rail typically consists of 1,440 feet in length and joints between
them are eliminated by in-place welding using portable equipment. Without joints,
expansion and contraction can result in buckling in high temperatures and breaking in
cold conditions.

Crib
The space between adjacent ties.
Cross Tie

The transverse member of the track structure to which the rails are spiked or otherwise
fastened to provide proper gage and to cushion, distribute and transmit the stresses of
traffic through the ballast to the roadbed.

Crosslevel

The vertical relationship between two rails on the same track. Where both rail treads are
of equal elevation, the track is considered having zero cross level at that point.

Curvature
The angle subtended at the center of a curve by a 100 foot chord.
Deflection

The amount of downward vertical movement of a surface due to the application of a
load to the surface.

Dense Graded Aggregate

A continuous grading from a designated maximum size to dust to provide maximum
density after compaction.

Density

Mass per unit volume, can be expressed as unit weight per cubic foot (excluding water)
as measure of the degree of compaction.

Depth (Ballast)

The distance from the bottom of the tie to the top of the subballast.
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Derail

Derails are mechanical devices in the track that intentionally derail a car or train. The
idea behind a derail is that it is often better to derail a car rather than to have it continue
on the track and cause more damage to life or property. Typically derails are used to
prevent trains from running through an open bridge, or are set as a safety measure to
protect workers or other trains.

Discharge

Volume of water passing through a channel during a given time.
Embankment

A mass of soil, rock or other type material constructed above the natural ground surface.
Erosion

Displacement of soil particles due to water or wind action.

Filter Fabric (cloth)

Geosynthetic fabric that serves as a filter.

Fine Graded Aggregate

Mineral aggregates which will pass a No. 4 mesh screen and be retained on No. 200
screen.

Frog

A track structure used at the intersection of two running rails to provide support for
wheels and passageways for their flanges, thus permitting wheels on either rail to cross
the other.

Gage (of Track)

The distance between the rails, measured at right angles thereto 5/8 inches below the top
of the rail. (Standard gage is 4 feet 8-1/2 inches or 56-1/2 inches.)

Graded Aggregate

A term describing mineral aggregate in which there is a continuous grading in the sizes
of mineral fragments from coarse to fine, the coarse sizes being may times the diameter
of the finer sands.

Invert

The lowest point in the channel cross section or at flow control devices such a weirs,
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culverts or dams.
Impervious
Material of low permeability, generally resisting entrance of liquids.

Joint, Rail

Joint Bar, also known as an Angle Bar — A fastening designed to unite the abutting ends
of rail.

Liquid Limit (LL)

The moisture content at which soils change from a plastic state to a liquid state.

Open Graded Aggregate

Aggregate graded to a narrow size range with few, if any, fines designed to provide
rapid internal discharge.

Pandrol Clip

Where used, a “G” shaped piece of metal used to attach the rail to the crosstie with a
specified type of tie plate.

Panel Track

Sometimes when new track is needed, track is assembled on ties at another location and
transported to the work site. The panel pieces are then set into place and bolted together.

Plastic Limit (PL)

The moisture content at which a soil changes from a semi-solid state to a plastic state.

Plasticity

The property of a soil or rock which allows it to be deformed beyond the point of
recovery.

Plasticity Index

The numerical difference between the liquid limit and the plastic limit.

Plug, Tie

Rectangular sections of wood, somewhat like spikes, for driving into holes from which
spikes have been withdrawn.

Profile
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A line representing the ground surface or an established grade line, or both, in relation to
the horizontal. The top of rail geometric position of a track expressed over its length.

Rail (Track)

A rolled steel shape, commonly a T-section, designed to be laid end to end in two
parallel lines on crossties or other suitable supports to form a track for railway rolling
stock. It has three main parts:

i.  The head that comes into contact with car wheels.
ii. The web, which is the thinner, middle part of the rail; and
iii. The base

Rail Anchors

Rail anchors are fastening devices that put contact pressure on the rail to keep it
stationary. Rail anchors are used with CWR to prevent longitudinal movement due to
thermal expansion or train movement.

Rail Clip

A rail fastener component that provides rail rotational resistance about the longitudinal
axis of the rail.

Rail Fastener

Any system of components which fasten a railroad rail to a cross tie or to a support base.
Rail Seat

The area of the tie plate or resilient fastener that supports the rail.
Riprap

Layer or facing of rock or broken concrete dumped or placed to protect a structure or
embankment from erosion; also the rock or broken concrete suitable for use. Riprap has
also been applied to almost all kinds of armor, including wire-enclosed riprap, grouted
riprap, sacked concrete and concrete slabs.

Runoff

The portion of precipitation that does not soak into the ground, but flows on the surface
as either sheet flow, shallow flow, or stormwater flow through drainage structures or
channels.
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Shoulder of Track

The outside portion of the track comprised of the ballast. The width of the shoulder is
usually expressed as the level top portion of the ballast up to the point where it begins to
slope down.

Spike

Square steel rods, with a tapered end and off-set head, used for attaching the rail to the
crosstie.

Subballast

Any material of a superior character meeting NSR standards, which is spread on the
finished subgrade of the roadbed and below the top ballast, to promote stormwater
runoff, prevent upheaval by frost, and better distribute the load over the roadbed.

Subgrade

The top, finished surface of a roadbed directly below the planned pavement, subballast,
or dense graded aggregate course.

Superelevation

As a train goes around a curve, the cars tend to tip towards the outside of the curve,
especially with tall and top-heavy loads. To compensate, the outside rail is raised or
superelevated to force the load back toward the inside of the curve. The amount of
superelevation is determined by the degree of the curve and the intended train speed.

Switch
A track structure used to divert rolling stock from one track to another.
Switch Tie

The transverse member of the track structure which is longer than but functions as does
the cross tie and in addition supports a crossover or turnout.

Tangent
Any straight portion of a railway alignment.
Tie

The lateral connection that supports the two rails in a track structure (typically wood or
steel).
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Tie Plate

A part of the track structure placed under the rail to distribute the wheel to the tie, cant
the rail to the desired angle, assist in maintaining the track to gage and protect the tie.
The tie plate has a rail seat, either flat or canted, either a single or double shoulder
parallel to the rail it supports, and is punched with holes for spikes or other fasteners.
The bottom of the tie plate is usually flat, but ribbed or other designs may be used.

Turnout

An arrangement of a switch and a frog with closure rails, by means of which rolling
stock may be diverted from one track to another.

END OF SECTION
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Section BM - Surveying Monuments

BM-1 Description

Work involves installation of permanent survey monuments at locations designated by the
COMPANY or the ENGINEER.

BM-2 Material

A.

D.

E.

Concrete shall meet local State specifications for general-purpose concrete with a
minimum strength of 3,000 psi. Only concrete with Type I, IA, III, or IIIA Portland
cement may be used for the monument. The use of pre-mixed bagged concrete products
will be allowed only with approval of the ENGINEER.

Rebar shall be intermediate grade, new deformed billet steel. Rebar shall be free from
dirt, paint, oil, grease, thick rust, and other foreign substances. Rebar shall be No. 4 or
greater.

Survey disks shall be anchored into concrete foundations using anchoring cement, grout,
or epoxy cement intended for use in exterior applications. Material shall have non-shrink
properties and be intended for use in anchoring bolts. Epoxy cement shall be resistant to
ultraviolet degredation and hold up to all weather conditions.

Witness post shall be orange and 5 feet in length.

Survey disks shall be supplied by the COMPANY.

BM-3 Installation

A.

Requirements for survey disks set in new concrete:

1. The top of the monument shall be constructed as close to natural or finished ground
as possible. Should field conditions warrant, monuments may be placed with top
elevations a maximum of 6 inches above ground. Circular forms must be used for
monuments protruding above the ground.

2. A 12-inch diameter circular hole shall be dug by hand or hand-operated powered
augur. The hole shall be dug to at least 1 foot below the frost line, but must be a
minimum of 4 feet deep. The bottom of the hole shall be enlarged 2 inches in radius
by hand-tamping to create a bell shape for the bottom 1 foot of the hole.

3. Rebar is to be carefully placed in the concrete to avoid creating voids and coming into
contract with the ground.

4. Concrete is to be carefully placed to avoid disturbing the sidewall of the hole and
contaminating the concrete.
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5. Survey disks shall be set in the center of the concrete monument. CONTRACTOR
should ensure that the disk is securely set and that the concrete is firmly tamped.

6. The top of the concrete shall be smoothed and tapered slightly away from the survey
disk.

7. Concrete shall be protected during curing per section SC — Structural Concrete.
B. Survey disks set in existing concrete:
1. CONTRACTOR shall ensure concrete is sound and stable with no visible cracks.

2. Drill hole to the width and depth required to install survey disk. Clean hole of debris
and recess the area around the hole so that survey disks sits flush with the adjacent
pavement.

3. Wet hole before anchoring survey disks with anchoring cement or non-shrink grout.
Hole should remain dry if using epoxy cement. Follow manufacturer’s instructions
regarding temperature considerations.

4. Ensure disk is clean before setting. Place disk firmly into hole and rotate as needed to
provide a proper bond. Work anchoring material around the edges of the disk, and
remove excess material. Clean face of disk.

5. Protect disk from weather until fastener has cured.
6. Wherever practical, place witness post to protect monument.

BM-4 Measurement and Payment

A. Monuments shall be measured per each monument installed.

B. Payment shall be made per the Contract bid price per monument. Price shall include all
labor, equipment, materials not furnished by the COMPANY, witness posts, and other
incidentals required to complete the work.

END OF SECTION
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Division II: Site Work

Section CG - Clearing and Grubbing

Section DM - Demolition

Section DR - Drainage

Section EF — Engineering Fabric and Geogrids
Section ES - Erosion and Sediment Control
Section GR - Grading

Section SM - Seeding & Mulching
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Section CG - Clearing and Grubbing

CG-1 Description

The Work shall consist of clearing, grubbing, removing and disposing of all vegetation and
debris, such as disconnected utility poles, drainage systems, including catch basins and
manholes, or retaining walls that are within the limits of clearing, except objects as
designated to remain or are to be removed in accordance with other sections of these
Specifications. This work shall also include the preservation and protection of all vegetation
and objects shown on the plans or as designated by the ENGINEER to remain.

The ENGINEER shall establish the clearing and grubbing limits.

CG-2 General Conditions

A.

CONTRACTOR shall perform his work in full compliance with all federal, state and
local statutes, laws, ordinances, regulations, rules and codes.

Before the clearing operation begins, the CONTRACTOR shall install temporary and
permanent erosion and sediment control measures as shown on the plans or as directed by
the ENGINEER in accordance with Section ES - Erosion and Sediment Control of these
Specifications.

All stumps, roots, organic material, logs and other obstructions shall be grubbed and
removed prior to grading operations.

Overburden stripped from cut and fill areas that is not suitable for fill construction but
shall be disposed of off-site by the CONTRACTOR unless otherwise directed by the
ENGINEER.

Materials from clearing may be used as brush barriers for erosion and sediment control as
directed by the ENGINEER and in accordance with Section ES - Erosion and Sediment
Control of these Specifications.

The use of explosives shall be prohibited.

Buildings, building components and appurtenances, septic tanks and other miscellaneous
structures shall be demolished, removed and disposed of in accordance with Section DM
- Demolition of these Specifications.

Water wells shall be abandoned in place in accordance with Section DM - Demolition of
these Specifications.

All disconnected underground utilities found in excavated areas shall be removed and
disposed of off-site by the CONTRACTOR.
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CG-3 Construction Fence

A. The CONTRACTOR shall install a protective construction fence around trees to remain
and other protected areas shown on plans. The barrier shall be maintained until
completion of the project at which time it shall be removed and disposed of by the
CONTRACTOR.

B. Materials:

1. Construction fence fabric:

a. Material: Polyethylene

b. Color: OSHA Orange

c. Roll Width: 48” (+/- 0.57)

d. Aperture Size: MD x TD - 3.75” x 1.75” (+/- 0.25”)

e. Rib Thickness: MD & TD: 1/8” (+/- 1/16”)

f.  Unit Tensile Strength: MD —100.33 N/strand / TD — 123.33 N/strand
g. UV Resistance: 2 year exposure resistance

h. Elongation at Break: +50%

i.  Min. Temperature: -85°F

j.  Max. Temperature: 195°F

2. Fence posts:

a. Construction fence shall be supported every eight (8) feet on center with sixty-
inch metal posts.

b. Posts shall be constructed of high-carbon steel with a flanged leg section or
flanged leg U-bar section. Post material thickness shall be not less than 1/8 inch,
and shall not weigh less than 2 pounds per linear foot. Posts shall be galvanized
and painted OSHA orange.

c. Posts shall extend twelve (12) inches below grade.

3. Fence material shall be attached to post with at least five (5) wire ties. Wire ties shall
be not less than 12.5 gauge.

C. The construction fence shall be at least four (4) feet high and be placed at least six (6)
feet away from the base of any tree to remain. Fifty percent of the area under the dripline
shall be included within the temporary barrier.
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D.

The CONTRACTOR shall not disturb the ground within six (6) feet of the base of trees
located outside of the clearing limits and meeting the diameter requirements (for trees to
remain) shown on the plans or as specified by the ENGINEER.

E. No materials, trailers, equipment, or chemicals shall be stored within the protective area

for trees.

CG-4 Pavement, Curb and Sidewalk Removal

A.

The CONTRACTOR shall remove existing concrete or asphalt pavement, concrete
sidewalks and concrete or asphalt curbs shown to be removed on the plans or as directed
by the ENGINEER.

Thickness of the pavement, sidewalks or curbs to be removed may vary and the
CONTRACTOR shall be responsible for predetermining the actual thickness.

When portions of existing pavement, sidewalk or curbs are to remain in place, the
CONTRACTOR shall remove only precut sections. The CONTRACTOR shall use
caution during removal to prevent jagged or torn edges on remaining pavement, sidewalk
or curb. Should jagged or torn edges occur during removal, the CONTRACTOR shall
correct the condition by removing and replacing the damaged areas at no expense to the
COMPANY.

. If approved by the ENGINEER, and state or local ordinances, the CONTRACTOR may

break removed concrete into 50 pound pieces for use as rip-rap. Reinforcing steel if
present shall not protrude from pieces. No separate payment will be made for use of
concrete as rip-rap.

CG-5 Drainage Removal

A.

F.

The CONTRACTOR shall be responsible for removing existing culvert pipes or drainage
systems as shown on the plans or as directed by the ENGINEER.

Pipes, catch basins and manholes shall be removed by open trenching. Material shall
become the property of the CONTRACTOR and be removed from the COMPANY's
right of way.

Cavity left from removing pipes, catch basins and manholes shall be backfilled in
accordance with Section GR - Grading of this Specification.

Pipes taken out of service but which shall remain in the ground will have a concrete plug
inserted at both ends to seal the pipe. The CONTRACTOR is responsible for sealing
both ends of the pipe even if one end is not identified on the plans.

Any pipe taken out of service and remaining in the ground beneath a paved surface or
track shall be filled to refusal, as determined by the ENGINEER, with a cement grout.

Concrete for plugging pipes shall have a minimum strength of 3,000 psi after 28 days.
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G. Grout mix for filling pipes shall consist of one part Type 1 Portland cement conforming
to AASHTO M 85, three (3) parts sand and a sufficient quantity of water to produce a
free flowing grout.

CG-6 Disposal

A. The CONTRACTOR shall handle, transport and dispose of all waste materials in
compliance with all federal, state and local statutes, ordinances, rules and regulations.

B. The CONTRACTOR shall progress the clearing and grubbing work in an orderly fashion
and the disposal work shall coincide with the clearing and grubbing in order that the
waste materials shall not accumulate and cause an unsafe condition.

C. The CONTRACTOR shall be responsible for all disposal fees.

D. The CONTRACTOR shall load any miscellaneous track material located on the site into
rail cars placed on a spur track as near as practicable to the site.

E. Burning shall only be allowed when it is authorized by local or state laws or ordinances.
The CONTRACTOR shall obtain all necessary permits and comply with the applicable
laws and ordinances and shall not interfere with the COMPANY's operations.

CG-7 Salvage

A. Any material salvaged by the CONTRACTOR shall become the property of the
CONTRACTOR unless designated otherwise by the ENGINEER. COMPANY shall not
be responsible for security of salvaged materials temporarily stored on the site.

B. Any material salvaged by the COMPANY shall be removed by and stored, at a location
designated by the ENGINEER, by the CONTRACTOR.

CG-8 Clean-up

A. CONTRACTOR shall clear the site of all rubble and loose material after clearing and
grubbing is complete and waste material has been disposed of.

B. CONTRACTOR shall backfill all voids left as a result of the clearing and grubbing
operation in accordance with Section GR - Grading of these Specifications.

C. CONTRACTOR shall grade the areas cleared and grubbed to drain.

D. CONTRACTOR shall upon completion of the Work remove from the site all materials,
salvage or otherwise, and equipment to leave a clear, clean site as determined by the
ENGINEER. If the site is not cleaned in a timely manner after written notification to the
CONTRACTOR by the COMPANY, COMPANY shall have the site cleaned by another
CONTRACTOR and the cost shall be deducted from the CONTRACTOR's payment.
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CG-9 Measurement and Payment

A. Measurement

1. The area cleared and grubbed shall be measured (horizontal measurement) by the
ENGINEER and calculated in acres.

2. Construction fencing shall be measured per linear foot installed.

3. Concrete pavement removed shall be measured by the ENGINEER and calculated in
square yards.

4. Asphalt pavement removed shall be measured by the ENGINEER and calculated in
square yards.

5. Concrete sidewalks removed shall be measured by the ENGINEER and calculated in
square yards.

6. Concrete curb removed shall be measured by the linear foot by the ENGINEER.
7. Asphalt curb removed shall be measured by the linear foot by the ENGINEER.

8. Unless otherwise specified, existing culvert pipe or drainage systems removed shall
be measured by the linear foot by the ENGINEER.

9. Catch basins, manholes, or other utility or drainage structures removed shall be
measured by each type of structure.

10. All linear and surface area measurements shall be based on planimetric measurements
(two-dimensional planar surface projection). No allowance shall be made for
pavement cross-slopes, crowns, or other vertical features.

B. Payment

1. Payment for clearing and grubbing will be made at the Contract unit bid price per
acre for clearing and grubbing, which price shall include all costs for grubbing and
disposition of the material, and all costs for clearing, which includes disposition of
removed debris, clean-up, and the handling of the material for the construction of
brush barriers and the maintenance, removal and disposition of the brush barriers.

2. Payment for construction fence shall be included in the bid price per linear feet
installed. Payment shall include all materials, labor, maintenance, repairs, and
transportation.

3. No separate payment will be made for landfill fees.
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4. Payment for erosion and sediment control measures, except brush barriers, will be
made in accordance with Section ES - Erosion and Sediment Control of these
Specifications.

5. Payment for the removal of fence and disconnected utility poles shall be included in
the Contract unit bid price per linear foot removed, unless included in the per-acre
clearing and grubbing pay item on the bid sheet.

6. Payment for the removal and disposition of disconnected underground utilities shall
be included in the Contract unit bid price per acre for clearing and grubbing.

7. The removal and disposition of topsoil in fill sections shall be considered incidental
to clearing and grubbing. Payment shall be included in the Contract unit bid price per
acre for clearing and grubbing. In cut sections top soil removal and disposition is
measured and paid for per section GR - Grading.

8. Unless otherwise specified, payment for the removal of existing culvert pipe or
drainage systems will be made at the Contract unit bid price per linear foot of pipe

removed, which price shall include all necessary material, labor, equipment, and
backfill.

9. Payment for the removal of concrete pavement will be made at the Contract unit bid
price per square yard of concrete pavement removed, which price shall include all
necessary material, labor and equipment.

10. Payment for the removal of asphalt pavement will be made at the Contract unit bid
price per square yard of asphalt pavement removed, which price shall include all
necessary material, labor and equipment.

11. Payment for the removal of concrete sidewalk will be made at the Contract unit bid
price per square yard of concrete sidewalk removed, which price shall include all
necessary material, labor, equipment, saw cutting, and disposal.

12. Payment for the removal of concrete curb will be made at the Contract unit bid price
per linear foot of concrete curb removed, which price shall include all necessary
material, labor, equipment, saw cutting, and disposal.

13. Payment for the removal of asphalt curb will be made at the Contract unit bid price
per linear foot of asphalt curb removed, which price shall include all necessary
material, labor, equipment, saw cutting, and disposal.

14. Payment for the removal of catch basins, manholes, or other utility or drainage
structures shall be paid at the Contract unit bid price per each type of structure
removed, which price shall all necessary material, labor, equipment, saw cutting, and
disposal.

15. No separate payment will be made for removal of miscellaneous track material unless
otherwise noted on the bid sheet. Payment for removal of miscellaneous track

February 2013 Div. Il - Site Work: Section CG Page 6 of 7



Norfolk Southern - Standard Specifications for Design and Construction

material shall be as shown on the bid sheet, and shall include all necessary equipment,
labor, transportation, and disposal.

16. All pay items shall include placement and compaction of suitable backfill into voids
created by the removal of foundations or structures.

END OF SECTION
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Section DM - Demolition

DM-1 Description

The Work shall consist of the complete demolition, removal and disposal of all buildings,
building components and appurtenances, footings and other miscellaneous structures in
accordance with these Specifications and as shown on the plans or as directed by the
ENGINEER.

Items such as driveways, culverts, retaining walls, manholes, pump houses, sheds, etc. that
are not appurtenances to a main structure shall be removed in accordance with Section CG -
Clearing and Grubbing of these Specifications.

DM-2 General Conditions

A. The CONTRACTOR shall perform his work in full compliance with all federal, state and
local statutes, laws, ordinances, regulations, rules and codes.

B. Prior to demolition work, the COMPANY shall inspect structures for asbestos-containing
materials and complete and submit required National Emission Standards for Hazardous
Air Pollutants (NESHAP) notice(s) to the United States Environmental Protection
Agency (even if there is no asbestos present in the structure(s) or if the asbestos has been
previously removed). The CONTRACTOR shall furnish the COMPANY the start and
completion dates for the demolition work for inclusion in the notice(s). Under no
circumstances shall any demolition work start sooner than the date specified in the notice
and in advance of instructions from the ENGINEER. All efforts must be made to
complete the demolition work as set forth in the notice. The CONTRACTOR shall
immediately notify the ENGINEER if any delay in the demolition work commencement
occurs due to bad weather or force majeure. The COMPANY shall contract separate any
asbestos abatement work with contractors trained in asbestos removal.

C. Demolition shall extend to 1 foot below ground or to bottom of foundation in the case of
a structure unless otherwise shown on the plans or designated by the ENGINEER.

D. The use of explosives shall be prohibited.

E. The CONTRACTOR shall install temporary and permanent erosion and sediment control
measures as shown on the plans or as directed by the ENGINEER in accordance with
Section ES - Erosion and Sediment Control of these Specifications.

F. A septic tank that serves a building that is being demolished shall be removed or
abandoned in place in accordance with local codes as specified on plans and instructions
from the ENGINEER.

G. A water well that serves a building that is being demolished shall be abandoned in place
in accordance with local codes as specified on plans and instructions from the
ENGINEER.
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DM-3 Permits

The CONTRACTOR shall be responsible for the securing of all permits, except the
NESHAP notice(s), that may be required and the payment of all fees in connection therewith.

DM-4 Signs and Barricades

The CONTRACTOR shall post all signs and provide barricades to protect the COMPANY's
employees and the general public.

DM-5 Utilities

The CONTRACTOR shall be solely responsible for making necessary arrangements and for
performing any necessary work, in accordance with local ordinances, involved with the
disconnection or interruption of public utilities or services, including but not limited to gas,
water, sewer, electricity and telephone, which may be affected by the work to be performed
under the demolition specified herein.

DM-6 Disposal

A. The CONTRACTOR shall handle, transport and dispose of all waste materials, including
without limitation construction and demolition debris, in compliance with all federal,
state and local statutes, ordinances, rules and regulations.

B. The CONTRACTOR shall progress the demolition in an orderly fashion and the disposal
work shall coincide with demolition in order that the waste materials shall not accumulate
and cause an unsafe condition.

C. The CONTRACTOR shall be responsible for all disposal fees.

DM-7 Salvage

A. Any material salvaged by the CONTRACTOR shall become the property of the
CONTRACTOR unless designated otherwise by the ENGINEER. The COMPANY shall
not be responsible for security of salvaged materials temporarily stored on the site.

B. Any material identified to be retained by the COMPANY shall be removed by the
CONTRACTOR and stored, at a location designated by the ENGINEER.

DM-8 Clean-up

A. The CONTRACTOR shall clear the site of all rubble and loose material after demolition
is complete and waste material has been disposed of.

B. The CONTRACTOR shall backfill all voids left as a result of the demolition. Backfill
material shall meet the requirements for backfill material in Section GR - Grading of
these Specifications.
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C. The CONTRACTOR shall grade the areas of demolition to drain.

D. The CONTRACTOR shall seed and mulch the area in accordance with Section SM -
Seeding & Mulching of these Specifications.

E. The CONTRACTOR shall upon completion of Work remove from the site all materials,
salvage or otherwise, and equipment to leave a clear, clean site as determined by the
ENGINEER. If the site is not cleaned in a timely manner after written notification to the
CONTRACTOR by the COMPANY, the COMPANY shall have the site cleaned by
another CONTRACTOR and the cost shall be deducted from the CONTRACTOR's
payment.

DM-9 Measurement and Payment

A. Measurement

1. Demolition shall not be measured separately for payment when lump sum unit is
shown on the Schedule of Prices.

2. When payment for demolition will be made on a Contract unit bid price, demolition
shall be measured in the units shown on the Schedule of Prices.

B. Payment

1. Payment for demolition will be made at the Contract lump sum bid price or at the
Contract unit bid price as shown on the Schedule of Prices, which price shall include
all necessary material, labor, equipment, permit fees, disconnection of utilities,
hauling and dumping fees, and clean-up. Price shall also include backfilling the
foundation void left over from demolition in accordance with section GR — Grading.

2. Payment for removal of septic tanks or abandoning water wells shall be paid at the
Contract unit price per each type removed or abandoned. The unit bid price shall
include all labor, material, and equipment required.

3. No additional payment shall be made for temporary traffic control, including
furnishing, installing, and removing temporary signs and barricades.

END OF SECTION
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Section DR - Drainage

DR-1 Description

The Work shall consist of the furnishing and installation of all drainage structures and shall
include trenching, excavation, placement of bedding material, pipe installation, installation of
drop inlets, catch basins, and manholes and backfilling.

DR-2 Material

A. General

1. The CONTRACTOR shall be responsible for locating the exact location of any
existing sewer lines, water lines and/or any other utilities that may conflict with the
installation. The CONTRACTOR shall endeavor to install the drainage structures
without interrupting service and/or damaging other utilities. However, should service
be interrupted and/or damage occur during the installation, the CONTRACTOR shall
be responsible for quickly restoring service and/or repairing damage at no cost to the
COMPANY.

2. The CONTRACTOR shall be responsible for keeping pipes, catch basins and other
drainage structures free of silt and other debris, in accordance with Section ES -
Erosion and Sediment Control of these Specifications, throughout the duration of the
project until final acceptance. Silt or debris deposited in pipes, catch basins, or other
drainage structures shall be removed by the CONTRACTOR. Inlet or outlet ditches
shall also be cleaned of similar materials and reshaped to the cross sections and
profiles shown on the plans.

3. CONTRACTOR-furnished materials for pipe, catch basins, drop inlets and manholes
shall conform to the required length/height, diameter and gage or class as shown on
the plans.

4. Bedding and select backfill material shall conform to Category B dense graded
aggregate in accordance with Section GA — Graded Aggregate of the NS Standard
Specifications unless stated otherwise by the design ENGINEER or plans.

5. Metal pipe flared end sections shall conform to the requirements of AASHTO M 218.
The thickness of end sections shall be 12 gage.

6. Concrete for use as a collar when joining pipes of dissimilar materials shall consist of
Type I or Type II Portland cement conforming to the requirements of AASHTO M
85. The concrete mix shall be as shown on the plans. If a mix is not designated on the
plans, CONTRACTOR shall submit a mix design, with a minimum 28 day
compressive strength of 4,000 psi, to the ENGINEER for approval.
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7. Grout mix shall consist of one part Type 1 Portland cement conforming to the
requirements of AASHTO M 835, three parts sand and a sufficient quantity of water to
produce a free flowing grout.

8. Precast concrete structures shall be constructed as shown on the plans and conform to
the requirements of AASHTO M 199. Concrete shall have a minimum 28 day
compressive strength of 4,000 psi. The air entrainment in the concrete shall be 6
percent plus or minus 2 percent. Pipe openings shall be formed, drilled or neatly cut
and be approved by the ENGINEER.

9. Concrete headwalls are included under Section SC — Structural Concrete of these
Specifications.

10. Ductile iron frames, grates, and lids shall be used on all structures that may be subject
to truck or heavy equipment traffic. This includes all drainage structures within the
paved areas of intermodal, bulk, or other transfer facilities, unless otherwise specified
on the Plans or bid sheet. Frames, grates, and lids shall conform to the requirements
of ASTM A536 and be rated for airport loading. All castings shall be true to pattern
and free from cracks, gas holes, flaws and excessive shrinkage. Surfaces shall be free
from burnt on sand and be reasonably smooth.

11. Sluice gates shall meet the following requirements:

a. Sluice gates shall be self-contained with either a non-rising stem extension or a
rising stem extension as shown on the plans. The cover (slide) and frame shall be
of cast iron with machined seating faces. The cover (slide) shall be of the
diameter shown on the plans and “flatback” for mounting to a headwall.

b. The stem shall be cold finished steel with a diameter capable of withstanding
twice the rated output of the operator at 40 pound pull. A rising stem shall be
supported for its full length so that the L/r (r = stem radius) ratio of the stem does
not exceed 200. The handwheel shall be of cast iron.

c. The frame, cover (slide) and handwheel shall meet the requirements of ASTM A-
126. The stem shall meet the requirements of ASTM A-108.

12. The CONTRACTOR shall unload material furnished by the COMPANY in railroad
cars and stockpile the material in an orderly manner. Any loss, theft of, or damage to
the material shall be the responsibility of the CONTRACTOR.

13. Materials furnished in railroad cars by the COMPANY shall be inspected, counted,
with the count verified by the ENGINEER and accepted prior to unloading. The
CONTRACTOR shall unload, store and stockpile the material in an orderly manner.
Any loss of, theft of, or damage to the material shall be the responsibility of the
CONTRACTOR. Any damage discovered during the unloading of the material shall
promptly be brought to the attention of the ENGINEER.
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14. Materials not used, damaged materials, or materials unloaded that are not intended for
the project shall be reloaded into COMPANY provided railroad cars.

15. All materials crossing under or within 25 feet of tracks must be capable of handling
Cooper E-80 loadings

B. Bituminous Coated Corrugated Metal Pipe (BCCMP) — BCCMP and pipe arches shall
meet the following requirements:

1. Corrugated metal pipe shall be zinc-coated and conform to the requirements of
ASTM A760, Type 1 pipe.

2. Corrugations shall be annular riveted with a profile of 2-2/3 inches x 1/2 inch unless
otherwise specified.

3. Bituminous coating shall be applied to the inner and outer surfaces of the pipe and
conform to the requirements of AASHTO M 190, Type A.

4. If specified on the Plans, a polymer protective coating may be substituted for the
bituminous coating. Polymer-Coated Corrugated Metal Pipe (PCCMP) shall have a
grade 250/250 polymer protective coating applied to the inner and outer surfaces of
the pipes and conform to the requirements of AASHTO M 246.

5. Bituminous paved inverts, where specified on the plans, shall conform to AASHTO
M190, Type C. They shall cover 25 percent of the bottom of pipe periphery for
circular pipes and 40 percent of the bottom pipe periphery for pipe arches.
Bituminous paved inverts shall be shop applied.

6. Coupling bands shall be one or two piece annular corrugated, made from galvanized
steel and fully bituminous coated, with a minimum width of 24 inches. Bands may be
one gage lighter than the pipe gage. Bands shall be made of steel sheets conforming
to ASTM Specification A 525 and AASHTO Designation M 218. Dimple band
couplers shall not be used.

7. Coupling bands shall be fastened using a minimum of three 1/2 inch diameter
galvanized bolts. Culverts 48 inches and larger require 24 inch wide bands with a
minimum of four 1/2 inch diameter rods and “silo” type lugs.

C. Reinforced Concrete Pipe (RCP) shall meet the following requirements:
1. RCP shall conform to the requirements of AASHTO M 170.

2. RCP installed under tracks or other heavy-loading areas must be ASTM C 76 — Class
V. The minimum RCP under intermodal facilities or truck driving areas is ASTM C
76 — Class IV unless otherwise specified on the project Plans..

3. Joints shall consist of a tongue and groove or a bell and spigot design. Gasketed
joints must conform to ASTM C76.
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D. High Density Polyethylene (HDPE) — HDPE shall meet the following requirements:

1. HDPE pipe with a diameter of 12” — 60” shall conform to the requirements of ASTM
F2306 and AASHTO M294, Type S pipe.

2. Manning’s roughness coefficient “n” value in design shall be 0.012.

3. Pipe dimensions shall be as follows:

Nominal Diameter, In (mm)

Pipe I.D. 12 15 18 24 30 36 42 48 54 60
in (mm) |l 300) | (375) | (450) | (600) | (750) | (900) |(1050)|(1200) |(1350) | (1500)

Pipe O.D.*[ 145 18 22 28 36 42 48 54 61 67
in(mm) [ 368) | 457) | (559) | (711) | (914) |(1067)|(1219)|(1372) | (1549) [ (1702)

*Pipe O.D. values are provided for reference purposed only, values stated for 12°*-
60" are 1 inch

Table 1: HDPE Pipe Size Requirements
4. Handle Cooper E-80 loading.

5. Except with the approval of the Project ENGINEER, all couplings shall be the bolted
double wide split band couplers as shown in the standard drawing. The coupler shall
be wrapped around the pipe end and installed with a minimum of four stainless steel
bolts, nuts and washers through holes provided by the manufacturer and tightened
securely around the pipe. If the plans or Project ENGINEER specifies the use of
filter fabric, it shall follow NS Standard Specifications for Engineering Fabric (EF-6
Drainage Applications).

6. Dissimilar pipe connections shall be connected with a polyseal double wide repair
coupler. Couplers shall consist of a mastic adhesive base layer, a cross-laminated
polyethylene middle layer and a spun-bonded geotextile polypropylene cloth outer
layer. Connections shall consist of 3 hose clamp straps for 12” - 24” pipe and 3
ratchet straps for 30” — 60” pipe.

7. If water tight connection is specified on the plans, fitting connection shall consist of a
bell and spigot connection utilizing a welded bell and valley gasket. The joint shall
meet the watertight requirements of ASTM D3212, and gaskets shall meet the
requirements of ASTM F477. If jointing a fitting to standard inline bell/spigot pipe,
the bell or spigot may need to be cut off to enable proper connection.

8. Fittings shall conform to ASTM D2321 and meet performance indicated above for
fitting connections. Fitting structural performance shall be equal to pipe structural
performance.

E. Smooth Wall Steel Pipe shall meet the following requirements:
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1. Smooth steel pipe shall conform to the requirements of ASTM A 139, Grade B (No
Hydro) and have a minimum yield strength of 35,000 psi.

2. The minimum wall thickness shall be as follows:

Minimum Wall
Nominal Size Thickness
(Inches) (Inches)
24 0.500
30 0.500
36 0.500
42 0.625
48 0.625
54 0.750
60 0.875
66 0.875
72 1.000
Table 2: Smooth Wall Steel Pipe

3. Sections of smooth steel pipe shall be field welded with a full depth, single “V”
groove (butt joint) weld.

F. Aluminized Steel Pipe shall meet the following requirements:

1. Aluminized steel pipe material shall be formed from aluminized sheets conforming to
the requirements of ASTM A 819 and AASHTO M 274 and manufactured according
to AASHTO M36. No other coating shall be required.

2. Corrugations shall be annular riveted with a profile of 2-2/3 inches x 1/2 inch unless
otherwise specified.

3. Coupling bands shall be one piece annular corrugated, made from aluminized steel, 2
feet wide. Coupling bands shall be fastened using a minimum of 3 galvanized 1/2
inch diameter bolts. Pipes 48 inches in diameter and larger required 2 feet wide
bands with 4 rods, 1/2 inch in diameter and “silo” type lugs.

G. PVC pipe shall meet the following requirements:
1. Use Schedule 80, Type 2, PVC pipes and fittings conforming to ASTM D 1785.

2. If specified on plans, underdrain perforation size and spacing shall conform to ASTM
C 444, Type 1.

3. Pipe joints shall be solvent welded. Solvent and procedures shall conform to pipe
manufacturer’s recommendations.

4. Pipe fittings and joints shall be of equal strength and quality as straight PVC pipe.
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H. Filter fabric for underdrains shall consist of a porous nonwoven fabric conforming to
section EF — Engineering Fabric and Geogrid (Drainage Applications) of this
specification. Filter fabric should weigh not less than 4 0z./SY.

DR-3 Pipe Installation - Open Cut Method

A. General

1.

10.

Pipe installation shall conform to the lines and grades as shown on the plans or as
staked in the field by the ENGINEER.

For installation in excavated trenches, the width of the trench and bedding shall be 24
inches greater than the outside diameter of the pipe.

. Excavated materials shall not be placed within 5 feet of the edge of the excavation.

Shoring shall be required for excavations deeper than 5 feet or side slopes shall be cut
back a sufficient amount to prevent slides. The CONTRACTOR shall furnish shoring
plan and calculations to the ENGINEER for review and approval 2 weeks prior to the
expected start of the shoring installation.

In general, pipe installation shall begin at the downstream end of the pipe.

After the CONTRACTOR has properly de-watered the installation area(s), the
ENGINEER shall inspect and approve the area(s) prior to the placement of any
bedding material. Should the ENGINEER require an area to be undercut prior to
placement of bedding material, the CONTRACTOR shall undercut the area in
accordance with Section GR - Grading of these Specifications.

Bell or groove ends of rigid pipe and outside circumferential laps of corrugated metal
pipe shall be placed facing upstream.

Pipe ends that are temporarily not banded and ends of pipe runs shall be protected
from filling by bedding or loose backfill material.

If headwalls are to be placed, the end of the pipe shall be installed flush with the
outside face of the headwall. Connection of a pipe to an existing headwall shall be as
shown on the plans.

At locations approved by the ENGINEER and Division Superintendent, the
CONTRACTOR shall install pipe(s) under existing track(s) by the open cut method.
Such installation shall be as follows, unless otherwise noted on Plans or directed by
the ENGINEER:

a. COMPANY forces shall perform all trackwork on existing tracks

b. CONTRACTOR shall excavate the trench. Excavated materials shall not be
placed on the track area. Cover shall be provided to prevent soil/debris
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contamination of the existing ballast section. If ballast from the excavation is to
be reused, it shall be stored separately to prevent contamination by fines.

c. Pipe and bedding material shall be placed in accordance with this section.

d. Trench shall be backfilled in accordance with this section to within 2 feet of the
bottom of the tie. All backfill shall be NS Type B dense graded aggregate.

e. After trench is backfilled, the COMPANY shall re-install the tracks and ballast.
B. Bituminous Coated Corrugated Metal Pipe (BCCMP)

1. Paved BCCMP shall be laid so that the longitudinal centerline of the paved segment
coincides with the flow line.

2. BCCMP with a diameter of 42 inches or larger shall be field strutted (if not
manufacturer strutted). Ties and struts shall be removed by the CONTRACTOR upon
completion of the embankment.

3. Where BCCMP has to be cut to achieve the proper length, such cutting shall be done
with an abrasive saw so as to prevent damage to the pipe coating. Flame cutting shall
not be permitted. Damage to the shop coating by this or any other work shall be field
repaired by the CONTRACTOR by using asphalt paint. Repairs shall be at no cost to
the COMPANY.

C. PVC Underdrains
1. Excavate in accordance with this section.

2. [Install filter fabric in accordance with manufacturer’s recommendations. Place initial
filter bedding material and install pipe before placing remainder of filter material.

3. Close filter fabric to enclose filter material, and backfill with open-graded stone using
AASHTO #57 gradation or as shown on Plans.

D. High Density Polyethylene Pipe (HDPE)
1. See drawings in Appendix A for information regarding HDPE pipe installation.

2. Installation shall conform to ASTM D2321 and meet joint performance indicated
above for fitting connections. Fitting structural performance shall be equal to pipe
structural performance.

3. Bedding material shall be placed and compacted under the haunches of the pipe to a
minimum distance of 12" above the top of the pipe.

4. Minimum trench widths:
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MINIMUM
TRENCH MINIMUM MAXIMUM COVER
PIPE DIA. WIDTH COVER CLASS | CLASS 11
127 307 2’ 25° 200
157 34 2 25 20°
18” 39” 2’ 25° 20°
24” 48” 2’ 25° 20°
30” 56 3’ 25’ 15
36~ 64” 3’ 25° 15°
42” 727 4’ 25° 15°
48> 80” 4 25° 15
54 88” 4 25° 15°
60~ 96 4 25’ 15°
Table 3: Minimum Trench Widths for HDPE Pipe

DR-4 Pipe Installation - Jack and Bore Method

A.

B.

The jack and bore method shall be applicable for installation of smooth wall steel pipe.

The CONTRACTOR shall submit to the ENGINEER a complete plan and schedule for
pipe installation 2 weeks prior to the expected commencement of such work. The
submission shall include complete details of the sheeting, shoring and bracing for the
protection of the roadbed, materials and equipment pertinent to the operation. The
CONTRACTOR shall not proceed with the pipe installation until he has received
acceptance of the plan and schedule from the ENGINEER.

The COMPANY shall provide a flagman and a schedule of allowable work periods for
the jack and bore operation in accordance with Section GI-General Instructions of these
Specifications. Work shall stop when a train is passing. No claim by the
CONTRACTOR against the COMPANY will be allowed for delay caused by the
COMPANY’s train operations.

. If the installation of the pipe is being conducted in an unsafe manner, as determined by

the ENGINEER, CONTRACTOR shall be required to stop work and bulkhead the
heading until an alternate procedure is proposed by the CONTRACTOR and accepted by
the COMPANY.

The boring operation shall be progressed on a 24-hour basis without stoppage (except for
adding lengths of pipe) until the leading edge of the pipe has reached the receiving pit.
The installation shall be carried on without interruption, insofar as practicable, to prevent
the pipe from becoming firmly set in the embankment.

The installation shall be carried on in such a manner that settlement on the ground surface
above the pipe line shall be held to an absolute minimum.
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G. The installation of the pipe line shall follow the heading and boring excavation as soon as
possible.

H. End of pipe shall remain as close as practical to auger head and the distance shall not
exceed 18 inches.

I.  The over-cut by the cutting head shall not exceed the outside diameter of the pipe by
more than 1/2 inch (13 mm). If voids should develop or if the bored hole diameter is
greater than the outside diameter of the pipe by more than 1 inch, the voids shall be
pressure grouted.

J. When boring and jacking pipe 36 inches and larger in diameter and the boring is halted
within a distance less than 20 feet to the centerline of track, the heading shall be shored
and braced if the track is active.

K. Any pipe damaged during the operation shall be removed and replaced by the
CONTRACTOR at his expense.

L. The pits or trenches excavated to facilitate the pipe installation shall be backfilled
immediately after the installation has been completed and in accordance with these
Specifications.

DR-5 Joining Pipe

A. General

1. Connection of pipes made of dissimilar materials shall be by means of a concrete
collar. The collar shall overlap each pipe by 2 feet and have a minimum thickness of
12 inches at any location around the pipes.

B. Joints for BCCMP shall meet the following requirements:
1. Sections of pipe shall be joined by using approved metal coupling bands.
2. Pipe and bands shall be free of debris, soil and rock before being joined.

3. Sections of pipe shall be positioned against or within 1 inch of each other before the
band is closed.

4. When closing the band, the corrugations of the band and pipe should be aligned.
5. All bands are to be secured and fully bolted.
C. Joints for reinforced concrete pipe shall meet the following requirements:
1. Joints shall be made with cement mortar, rubber gaskets, or other approved sealers.

2. Pipe ends shall be fully entered and the inner surfaces shall be flush and even.
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3. Mortar joints shall be made as follows:
a. Pipe ends shall be thoroughly cleaned and wetted before the joint is made.

b. Stiff mortar shall be applied to the lower half of the bell or groove of the pipe
section already laid and to the upper half of the spigot or tongue of the section to
be laid.

c. After joining the 2 pipes flush and even, the inside of the joint shall be smooth
with any excess material removed from the pipe.

4. Rubber ring gaskets or other approved sealers shall be installed in accordance with
the manufacturers' recommendations.

D. Joints for HDPE pipe shall meet the following requirements:

1. Except with the approval of the Project ENGINEER, all couplings shall be the bolted
double wide split band couplers as shown in the standard drawing. The coupler shall
be wrapped around the pipe end and installed with a minimum of four stainless steel
bolts, nuts and washers through holes provided by the manufacturer and tightened
securely around the pipe. If the plans or Project ENGINEER specifies the use of
filter fabric, the fabric shall comply with section EF — Engineering Fabric.

2. Dissimilar pipe connections shall be connected with a polyseal double wide repair
coupler. Couplers shall consist of a mastic adhesive base layer, a cross-laminated
polyethylene middle layer and a spun-bonded geotextile polypropylene cloth outer
layer. Connections shall consist of 3 hose clamp straps for 12” - 24” pipe and 3
ratchet straps for 30” — 60” pipe.

3. If water tight connection is specified on the plans, fitting connection shall consist of a
bell and spigot connection utilizing a welded bell and valley gasket. The joint shall
meet the watertight requirements of ASTM D3212, and gaskets shall meet the
requirements of ASTM F477. If jointing a fitting to standard inline bell/spigot pipe,
the bell or spigot may need to be cut off to enable proper connection.

4. Fittings shall conform to ASTM D2321 and meet performance indicated above for
fitting connections. Fitting structural performance shall be equal to pipe structural
performance.

DR-6 Drop Inlet, Catch Basins and Manhole Installation

A. Drop inlet, catch basin and manhole installation shall conform to the lines and grades as
shown on the plans or as staked in the field by the ENGINEER.

B. Corrugated metal pipe drop inlets, catch basins and manholes shall be installed as
follows:

1. Excavation shall be in accordance with Section GR - Grading of these Specifications.
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2. Bedding material shall be placed, spread and compacted a minimum of 12 inches
under the structures. Bedding shall be placed and compacted around the drop inlets to
the mid-point of the pipe branches.

3. Barrel risers shall be adjusted in the field to attain the proper grate/lid elevation using
additional lengths of matching pipe banded to the barrel tops with 12 inch wide
connecting bands.

4. A minimum of 4 inches of concrete shall be poured into the base of each structure as
a base once the proper flow line has been achieved.

C. Precast Concrete structures shall be installed as follows:
1. Excavation shall be in accordance with Section GR - Grading of these Specifications.

2. Bedding material shall be placed, spread and compacted a minimum of 12 inches
under the structures. Bedding shall be placed and compacted around the drop inlets to
the mid-point of the pipe branches.

3. Precast concrete barrel risers shall be adjusted in the field to attain the proper grate/lid
elevation.

4. Pipe sections shall be flush on the inside of the structure wall. Masonry shall fit neatly
and tightly around the pipe.

D. HDPE structures shall be installed as follows:
1. Excavation shall be in accordance with Section GR - Grading of these Specifications.

2. Bedding material shall be placed, spread and compacted a minimum of 12 inches
under the structures. Bedding shall be placed and compacted around the drop inlets to
the mid-point of the pipe branches.

3. HDPE riser sections shall be adjusted to meet the proposed inlet elevation as shown
on Plans. Adjust risers per manufacturer’s recommendations.

4. HDPE pipes shall be connected to structures using the methods specified in this
section.

E. Frames for castings and bearing plates shall be set in full mortar beds and secured as
shown on the plans. The mortar shall consist of one part Type 1 Portland Cement, 2 parts
and a sufficient quantity of water to make the mortar workable. Castings shall be set to
finished pavement elevations.

F. Any damage to the corrugated metal structure and the bituminous coating or the precast
concrete structure caused by improper handling or backfilling shall be repaired by the
CONTRACTOR at no expense to the COMPANY.
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DR-7 Inspection

A. Pipes shall be inspected and approved by the ENGINEER before any backfill is placed.

B. Any pipe found to be vertically or horizontally out of alignment, deformed, or
structurally damaged shall be taken up and re-laid at no expense to the COMPANY.

C. Any damage to pipe coatings must be repaired at no cost to the COMPANY.

DR-8 Backfill

A. General

1. After pipes and structures have been installed, inspected and approved by the
ENGINEER, the trench/excavation shall be backfilled using suitable materials
excavated from the trench or structure excavation, from the roadbed excavation, or
borrow materials. Backfill material shall be approved by the ENGINEER.

2. Drop inlets between tracks shall be backfilled with bedding material.

3. Compaction shall be to a density of not less than 95% in accordance with AASHTO T
99.

4. All pipes, after being backfilled, shall be protected by a minimum of 2 feet cover of
fill before heavy equipment is permitted to cross during the construction of the
roadbed.

5. Bedding and select backfill material shall be placed as follows:

a. Bedding material shall extend the full length and width of the trench. The
compacted depth of bedding material under the pipe shall not be less than 12
inches unless directed by the Project ENGINEER or shown differently on the
plans.

b. Bedding and select backfill shall be compacted to a density of not less than 95
percent in accordance with AASHTO T 99. Select backfill shall be placed
alongside the pipe in uniform layers and compacted.

c. When vibratory compaction equipment is used in conjunction with other methods
of compaction, the compacted depth of a single layer of bedding material shall not
exceed 6 inches (6-9 inches loose). When no vibratory compaction equipment is
used, the maximum compacted thickness of one layer shall not exceed 3 inches
(3-6 inches loose).

d. Ifahand tamper is used, it shall weigh not less than 20 pounds and have a
tamping face not less than 6 inches x 6 inches.
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6. Backfill under proposed track shall be as follows:

a. After pipes and structures have been installed, inspected and approved by the
ENGINEER, the trench/excavation shall backfilled using suitable materials
excavated from the trench or structure excavation, from the roadbed excavation,
or borrow material.

b. Backfill material shall be placed alongside the pipe in uniform layers and fully
compacted. When vibratory equipment is used in conjunction with other methods
of compaction, the compacted depth of a single layer of bedding shall not exceed
6 inches (6-9 inches loose). When no vibratory compaction is used, the maximum
compacted thickness of one layer shall not exceed 3 inches (3-6 inches loose). If
a hand tamper is used, it shall weigh no less than 20 pounds and have a tamping
face not less than 6 inches x 6 inches.

c. Compaction shall be to a density of not less than 95 percent in accordance with
AASHTO T 99.

d. All pipes, after being backfilled, shall be protected by a minimum of 2 feet cover
of fill before heavy equipment is permitted to cross during the construction of the
roadbed.

7. Pipe trenches under existing tracks shall be backfilled with NS Type B dense graded
aggregate to within 2 feet of the bottom of tie.

B. HDPE Pipe

1. Bedding material shall be placed and compacted under the haunches of the pipe
extending from the bottom of pipe up to a minimum distance equal to 12”above the
top of pipe.

2. Minimum cover from bottom of tie to top of pipe for 12 — 24" (100 to 600 mm)
diameters shall be 2’ (0.6 m), for 30” — 36 (750 to 900 mm) diameters shall be 3’
(0.9 m) and for 42”- 60 (1050 to 1500 mm) diameters the minimum cover shall be 4’
(1.2 m) in single run applications. Minimum fill heights shall be verified by the
manufacturer per design loads.

3. Maximum cover from bottom of tie to top of pipe with diameters 24" and less shall be
25’ when pipe is installed with Class I compacted backfill as pipe embedment
material, and 20’ if Class II (minimum 95% SPD) backfill is used as pipe embedment
material. Maximum cover from bottom of tie to top of pipe for 30” — 60” (750 to
1500 mm) shall be 25° when pipe is installed with Class I compacted backfill as pipe
embedment material, and 15 if Class II (minimum 95% SPD) backfill is used as pipe
embedment for overburden material. Maximum fill heights shall be verified by the
manufacturer per design loads. Maximum fill heights are based on no hydro-static
pressure. If hydro-static pressure is present, the manufacturer must verify maximum
cover.
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DR-9 Precast Box Culverts

A. Except as otherwise specified below or on the Plans, the current American Railway
Engineering and Maintenance Association (AREMA) Manual for Railway Engineering
(Specifications), Chapter 8 - Concrete Structures and Foundations; Parts 2 — Reinforced
Concrete Design, and 16 — Design & Construction of Reinforced Concrete Box Culverts,
shall apply to all work.

B. Components shall be manufactured as specified in AREMA Specifications — Chapter 8,
Section 16.2.6.

C. Design and submittal requirements:

1. The manufacturer shall design the box sections for Coopers E-80 Rail Loading, plus
Impact, as shown in AREMA Figure 16-1. All other design loads and design factors
shall be as specified in AREMA Chapter 8; Parts 2 & 16 and as specified on the
Plans.

2. The CONTRACTOR shall furnish the following to the ENGINEER for approval, and
must not start fabrication until written approval is received:

a. A complete set of design calculations showing maximum design shear and
moments and actual stresses. Calculations must be stamped by a Registered
Professional Engineer.

b. A set of shop drawings showing reinforcement details and dimensions of typical
box section. Drawings shall also indicate the locations for the required couplers,
and must be stamped by the Registered Professional Engineer that stamps the
Calculations.

c. A minimum of four (4) Mechanical Couplers shall be used at each joint. Opening
may not be reduced from opening shown on the plan. Couplers must be recessed
on inside of box. In lieu of couplers, embedded post-tensioning rods may be
employed.

d. A set of final approved shop plans.
e. A set of installation recommendations or specifications.
D. Concrete strength, proportions, and mixes:
1. Cement, unless otherwise specified, shall conform to the following:

a. For standard concrete, cement shall be Portland Cement, Type I or Type IA,
conforming to the requirements of ASTM Designation C150.

b. For high-early strength concrete, cement shall be Type 111, or Type IIIA,
conforming to the requirements of ASTM Designation C150.
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2. Minimum design compressive strength, at 28 days, shall be 5000 psi, minimum,
unless indicated otherwise on the Plans. A higher design compressive strength may be
utilized, as required, to meet the required design specifications.

a. Minimum cement content, for 5,000 psi concrete, shall be 7.00 Bags/CY (660
LBS/CY).

3. Fly Ash, and any other admixtures, approved by the Engineer, shall be in addition to
the minimum cement content indicated above, not in lieu of cement.

4. Nominal size of coarse aggregate shall be 1" - No. 4 (Size 57). See AREMA Table
1.3.3

5. Concrete shall be air-entrained by the use of an air entraining admixture conforming
to requirements of ASTM Designation, C260, or by the use of air-entraining Portland
cement meeting the requirements of ASTM Specification

6. Admixtures, except air-entraining agents, used to alter the normal properties of
concrete for either densifying, dispersing, retarding, accelerating, plasticizing,
coloring, or waterproofing, shall be used only upon written permission of the
Engineer.

7. Testing: Compression tests will be required as specified in the AREMA Manual,
Chapter 8, Part 1. The Fabricator shall furnish all test materials and test cylinder
molds, shall perform all work to make and cure the test cylinders, and after proper
curing, shall deliver the test cylinders to an independent testing laboratory where they
shall be tested at the Fabricator's expense. The test results shall be furnished directly
to the Engineer in writing, by the testing laboratory, on a standard testing report form.
Not less than four test cylinders shall be made for each twenty cubic yards or fraction
thereof, of cast-in-place concrete. One pair of cylinders shall be tested at 7 days and
the second pair at 28 days.

E. Reinforcing steel:

1. Reinforcing steel bars shall be intermediate grade, new billet steel, conforming to
ASTM Designation A615, Grade 60. Reinforcing bars shall be bent cold in the shop
or in the field around a pin not less than 6 times the diameter of the bar. Reinforcing
partially embedded in concrete or in mortar in dowel holes shall not be field bent,
except as permitted by the Engineer.

2. Welded wire mesh shall conform to ASTM Designations A185 or A497.
F. Other materials:

1. All hardware for couplers, sleeves, anchor bolts, inserts and other purposes shall be
hot-dipped galvanized or stainless steel as specified in the AREMA Specifications —
chapter 8, section 16.2.6.
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2. Gasket material shall be as specified in the AREMA Specifications — chapter 8,
section 16.2.7.

3. Fabricator shall provide all couplers, gaskets, filter fabrics and other hardware needed
for field assembly.

DR-10 Measurement and Payment

A. Measurement

1. Drainage structures, i.e. manholes, catch basins, drop inlets, sluice gates, metal pipe
flared end sections, etc., shall be measured by the number of each type installed.

2. Pipe shall be measured by the linear foot in place, the measurement being made along
the centerline of the pipe installed, for each type and size of pipe installed. The
portion of the pipe extending through to the inside face of the headwalls of all types
and precast concrete structures shall be included in the measurement.

3. Underdrains shall be measured by the linear foot in place, as measured along the
centerline of pipe installed for each type and size of pipe.

4. There shall be no separate measurements for trenching, unloading and stockpiling of
COMPANY furnished materials, structure excavation, bedding material, or concrete
used for construction of concrete collars for connecting pipes of dissimilar materials
and corrugated metal structure foundations.

B. Payment

1. Payment for drainage structures, including manholes, catch basins, drop inlets, sluice
gates, and flared end sections, will be made at the Contract unit bid price per each
type of structure installed by material, which price shall include all necessary
material, labor and equipment.

2. Payment for pipe installed will be made at the Contract unit bid price per foot for the
type and size of pipe installed, which price shall include all necessary material, labor
and equipment.

3. Payment for perforated pipes or underdrains will be made at the Contract unit bid
price per foot for the type and size of perforated pipes or underdrains installed. The
price shall include all necessary material, labor and equipment, including filter fabric
and filter stone.

4. Payment for stone or specialty backfill, when included on the bid sheet as a separate
item, shall be paid at the Contract unit price per ton based on the Contract documents
and section GA - Graded Aggregate. The price shall include all necessary material,
labor, and equipment.

5. No separate payment shall be made for the following:
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a. Trenching.

b. Structure excavation.

c. Bedding material.

d. Backfill when using native soils.

e. Unloading and storing of COMPANY furnished materials.

f. Connecting bands.

g. BCCMP or precast concrete risers required for structure height adjustment.
h. Pipe joining material.

i.  Grouting.

j.  Gates/lids.

k. Disposal of unsuitable material.

. Construction of concrete collars for connecting pipes of dissimilar materials.
m. Concrete for corrugated metal structure foundations.

n. Removal of silt or other debris from pipes, catch basins or other drainage
structures.

0. Removal and replacement of existing pavement. Pavement shall be replaced in-
kind per NS specifications.

February 2013 Div. Il — Site Work: Section DR Page 17 of 20



Norfolk Southern - Standard Specifications for Design and Construction

APPENDIX A - Drawings

A. Drawing DR-HDPE-01: HDPE Pipe Coupler
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B. Drawing DR-HDPE-02: HDPE Pipe Trenches Under Proposed Tracks

February 2013 Div. Il — Site Work: Section DR Page 19 of 20



£ 40 ¢ 133HS 13714 @avd
Nlm L QIIM D 002 6 4380120 3,4 o *¥9 ‘VINVTLV - NOILJMELSNOI GNV N91S3A - ¥33NIINI F3/HD 3HI 40 301340

NOISIAIQ 9NI L1V43IdO

4IBAON_ N1 MvHd “oN 3714 Mg JAIMWALSAS

150d u.::_ zt\__ *ON (!d| NG| ANVINOD 9NI!NMO

ANVdWOD AYMITIVE N¥IHLNOS NTOJ4ON
SNOILYIIddY ¥IVHl (IS0d0kd .

V130 HINIEL TVIdAL 3did 3daH ., | INITIFHLLNOS
JAIMINFLSAS NT104HON

NOI 1VI01
NOI 14142530 Jiva | 48 | A3Y

NIAI9 LON SNOISNINIQ HO4 9NIMVEQ SIHI 3TvIS LON 0Q MMNE ..mﬂ_\b.w

(S e s ™ ™ ™

‘YIINIONT _FH1 A9 03 L2341 JSIMITHI0 SSTINN YFLINVIJ S.3did FHL 40 £/1
01 ™ND3 JONVISIA ¥ 01 dN Jdid 40 NOLI0H JHL WOHH ONIONFIXF Idid IFHL
40 SIHINNWH FH1 HIANN GILNINOD ONV GINTd 39 TIVHS TIHTLYN INIGTIT *L

‘0ISN 39 GINOHS TIAYXNE ONY INIOGIE (NVTTD) 1l HO1 SSY1D NLISY
AING*ININIXTd Y14y GILVENLYS TNOOIG AYA TUANNE FHIHM 80 T30IN048d
LON SI NOILYIIAIGIA TIA¥WE FHIHMYITINIONT NIISTO 0L SNOILYIIHIQIdS
WIHILYN HOL NOILY INFNNIOD I0IN0Hd TINOHS HOLOVHINOD FHL™9

"STHONI 9 X STHONI
9 NVHL SSTT ION N3 ONIWYL Y IAVH ONY SONNOd OZ NYHL SSTT ION HOIIM
TIVHS LI°03SN SI d3dNY.L ONVH ¥ HI(IS00T STHONI 9-€) STHINI £ GFIXT ION
TVHS YFA7T INO 40 SSINNIIHL GFLVNOD WOWIXYW FH1'GISN SI INIACINODT
NOILVINOD AHOLIVHEIA ON NIHM (3S00T STHONI 6-9) STHONI 9 GIFOXT ION TVHS
LGN ST 1M OLONINDD N IS ST N O e oo
SLHIITH Tl AJIHIA SIUNLWANNYA TH.L NIHM GILNINOD GNV SHIAYT WHOLAINN NI Idid FHL FAISONOY GINTd 78 TWHS
JMH_OIHIINNOONT SI HILvM GNNOHD FHIHM Y3 LYM TNNOHD NIHTIVN TIINNE 66 L OIHSYY HUM FONVOHOIN NI INIDHId S6 NVHL SSTT
NOILYYIAISNOGD OL NI IWWL 10N Od SNOILYTNOTVI %t%%qt&w* m% ION ..-.om EM&MWM_\ 0. .w m.nw M.th %!W .WQ%%\“NQQW zs%s\u,\“l .QMEQQ&QQ&NNWSN&NN&QMMM

/ HL M TH. 1y 1 N IV AITS GHVONVLS SN FHL
¥3d SIHIIIH T4 %Eﬁoﬁ&& aﬁ:mmowwa wwwﬁo&.ﬁsm& ENE5 Emamm .oé NOLLDIS HLM FONVGHOIN NI FIvOIu0y 030vyd ISNIT
WG Fdld INIAT OL Sr N AL Tl ziu,wﬁm g AM09TIVI 01 WH0INOD TIVHS WidTIVA THANIPE 103735 TTINNWEG 107135 G
'66 1 OIHSYV HUM FONYGHOODNW NI INIDHId
T B AL STA 1 sty g1 G B The e sanins

143 L dNOD"INTd Ni I Iedid HILAV ANTLSISN
40 W0.L108 01 3did 40 dOL WOW4 GIUNSYIN SI ¥IN0D'I OW Hid3d Ni WHQHIND GNV 35007 38 TIVHS ONIGGIE FH1 40 QuiH1 TIGOIN
JHL'SIHINI 21 NvH1 SSTT 3G ION TIVHS SSINYIIHL INIGGIS AWININ SWTd 4O
HIINONT NISIA FHI A8 FSIMHIHIO GFIVIS SSTINN SNOIIVIIHOTSS TevaNY IS
A SN 3HI 40 JIvOIFH0N JI0VHD - v NOILDFS HLUM FINVGHOIN NI IIvIFH99
g30v49 3SNI0 § AH09FLVD 01 WH0ANOD TIWHS WIHIIVA ONIGOIE DNKGOFE &

A
4 ‘g3 41GON
4 34V STVIHILVN NOILYGNNOLA NIHM ISVIYINI VA HIGIM HINIEL GIHIN0FY G142

ONy JI4Gv4 _F11X31039 40 3ISN A8 GIINGIH 39 AVN INFWINOHNI NOIIYONNOL

40 H1d30 HIININIT NUSIT 3FH1 A9 G3I4123dS SV NIHILVA F19VLNS HLM
IWId3H ONY HId3I0 GFHIN0FH FHL OL WIHTLYN F1GV.LINSNN m.q\_wuxm Wwﬂtm
7 T HOLWYINOD FHL'TTGVISNN SI WOLIOF HIONIHL FHI 3YIHM *NOILVONNDF €

XyW] Y. XVH AOAINIA | "HONIHI"NIA "WIHILYN TIAVED NILD
ovrz s SIAOD XV AWV g x5y SINOD'NIN OINI SINIA INIVN 40 NOILVYIIN INIAJMHd OL NI¥VL 38 JINOHS SIYNSVIN 2
'SH1GIM HINIYL_NONININ GIGNINNOITH

rI@Evi NOILIGT ST LV .SNOILYXN TV MOTd ALINVYHD HIHIO0 ONV SYIMIS O
Fdlld JLISYTIONYIHL 40 NOILYTIVISNI ONNOHIYFONN Y04 FILIWHd QHVONY LS.
‘12820 WISY HLM FONYGHOIXW NI GITIVLSNI F8 TWVHS SWILSAS 3did TV ‘I

ST 10N
HI1dN02 ONVE L1dS «@w%mmwwm s
(1 378v.1 YIINIONT  LIIroMd A HLUM NMOHS INIOP NOILYGNNOA

33S) HIGIM 03107010 SSTINA 21 F7v NS
10030 Sv) WHILN HONT LN _T
NOILYONNOS NOLVONNDA FTEV1NS 2 HoLa
-7

INIga 3l
plpluths RO, il

N, \J

INOZ HONVH
oNIga 34
THA¥OVE 1DFT3S

TUH4Yve 103735 TV oS Toid T4
90524 WISV

THUANVG TILNINOI ATINA : Y y ’ ¥6SN OLHSWY

t\\\\\ é&&mqﬁ?&%uﬁf

d\x “\ A masastm
Pwe § VHSD LT3N 01 MIOTS . Ly

JUINGTY AV HONIH L ; AT

ISYTIVEENS {55 N \
1SYTIVEENS I LYW

1SvTIvEans

18vTIvE
ASYTIvE T

04504044 40NN




Norfolk Southern - Standard Specifications for Design and Construction

C. Drawing DR-HDPE-03: HDPE Pipe Trenches Under Existing Tracks

END OF SECTION
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Norfolk Southern - Standard Specifications for Design and Construction

Section EF - Engineering Fabric and Geogrids

EF-1 Description

The Work shall consist of furnishing and installing Engineering Fabric in accordance with
these Specifications and the plans or as directed by the ENGINEER.

EF-2 Use Categories

A. Five divisions of Engineering fabrics and geogrids are specified:

1. Separation Applications including but not limited to installation under track, turnouts,
rail and highway crossings, tunnels, roadways and parking facilities.

2. Paving Fabric Applications including new and overlay installation.

3. Erosion Control Applications, including slope matting, riprap underlayment, and silt
fence fabric, related to erosion control and slope stability. Silt fence installation
covered in Section ES — Erosion and Sediment Control.

4. Drainage Applications including but not limited to pavement drains, interceptor
drains, wall drains, recharge basins and relief wells.

5. Geogrid Applications including base/subbase reinforcement, subgrade reinforcement,
and pavement reinforcement.

EF-3 Compliance and Sampling Requirements

A. A competent laboratory must be maintained by the producer of the geotextiles and
geogrids at the point of manufacture to insure quality control in accordance with ASTM
testing procedures. That laboratory shall maintain records of its quality control results
and provide said results to the ENGINEER upon request.

B. The certification shall be based on average roll minimum values and shall include:
1. Name of manufacturer.
2. Chemical composition.
3. Product description.
4. Statement of compliance to specification requirements.
5. Signature of legally authorized official attesting to the information required.
6. Purchaser.

7. Manufacturer’s installation instructions, general recommendations, and data sheets.
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C. The COMPANY may, at its expense, take a fabric or geogrid segment from every 20th
roll or at an interval specified by the ENGINEER in the field and test segment at an
independent competent laboratory to indicate compliance with these Specifications.

D. The ENGINEER or ENGINEER’s representative may randomly inspect geogrids or
fabrics before, during, and after (using test pits) installation.

E. Repairs:

1. Any roll of geogrid or fabric damaged before, during, or after installation shall be
replaced by the CONTRACTOR at no additional cost to the COMPANY.

2. CONTRACTOR must repair any damaged or defective geogrid or fabric. Repairs
shall extend 3 feet outside of the affected area in all directions.

EF-4 Separation Applications

A. Description

This Work shall consist of furnishing and placing a geotextile for use as a permeable
separator to prevent inter-mixing of dissimilar materials such as: subgrades and surfaced
or unsurfaced pavement materials; and foundations and select fill materials. The
geotextile shall be designed to allow passage of water while retaining in-situ soil. This
specification does not address geotextiles to be used for reinforcement.

B. Material

1. The geotextile shall be a nonwoven, needle punched product comprised of continuous
or staple polyester or polypropylene filaments.

2. The geotextile shall be inert to commonly encountered chemicals, hydrocarbons and
mildew. The geotextile shall be resistant to ultraviolet light, rot, insects, rodents and
conform to the properties in the Table 1 entitled "Specific Physical Properties of
Geotextiles".

3. Categories A, B & C shall be used as usage application selections and will be noted
on the plans and in these Specifications.

4. The average roll minimum value (weakest principle direction) for strength properties
of any roll tested from the manufacturing lot or lots or particular shipment shall be in
excess of the average roll minimum value (weakest principle direction) stipulated.

5. The geotextile shall be tinted or otherwise treated to prevent the occurrence of
snowblindness of handling personnel.

6. The geotextile shall be resistant to abrasion from the movement of adjacent roadbed
material and of aggregate.
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7. The geotextile shall be provided in rolls wrapped with protective covering. A tag or
other method of identification shall be attached to each wrapped roll of fabric
indicating the following:

a. Manufacturer’s name and address.

b. Date of manufacture of fabric.

c. Manufacturer's order number.

d. Number or symbol of manufacturer's production run.
e. Customer order number.

f.  Weight per sq. yd. of fabric.

g. Width of roll.

h. Length of roll.

8. Each roll of fabric shall be wrapped individually and the protective covering shall be
adequate for long or short term storage.

C. Installation

1. Rolls shall be kept dry and wrapped such that they are protected from the elements
during shipping and storage. At no time shall the geotextile fabric be exposed to
ultraviolet light for a period exceeding 14 days. Rolls shall be stored in a manner
which protects them from the elements. If stored outdoors, they shall be elevated and
protected with a waterproof cover.

2. In foundation applications the installation area shall be prepared by clearing all debris
or obstructions which may damage the geotextile. Trees and large bushes should be
cut at ground level. In most cases, all native vegetation, roots and topsoil must be
removed from the roadway subgrade prior to geotextile placement. See Section CG -
Clearing and Grubbing of these Specifications.

3. Inroadway, rail and parking applications the subgrade areas shall be prepared to the
proper lines and grade in accordance with Section GR - Grading of these
Specifications prior to geotextile installation.

4. The geotextile shall be unrolled as smoothly as possible on the prepared subgrade in
the direction of construction traffic. Geotextile rolls shall be overlapped in the
direction of the subbase placement. The geotextile shall be overlapped a minimum of
12 inches for separation applications.

5. Damaged geotextiles, as identified by the ENGINEER, shall be repaired immediately.
The damaged area plus an additional three feet around the damaged area shall be
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cleared of all fill material. A geotextile patch extending three feet beyond the
perimeter of the damage shall be constructed as directed by the ENGINEER. Sewing
of a geotextile patch may be required over soft subgrades as directed by the
ENGINEER. Damaged geotextile shall be repaired at no cost to the COMPANY.
Sewing repair shall be in accordance with the manufacturer's recommendations.

6. COMPANY shall have the right to reject geotextile material, if in the opinion of the
ENGINEER, damage or deterioration of the material is excessive. Such rejected
material shall be replaced with acceptable material at no cost to the COMPANY.

7. The fill or aggregate shall be placed on the geotextile in compacted lifts not less than
6 inches thick. The minimum lift may be reduced to a 4 inch thickness at the
discretion of the ENGINEER. Traffic shall not be permitted directly on the
geotextile. Sudden stops or turns by equipment operating on aggregate placed over
the geotextile shall be avoided. Any damage to the geotextile after installation shall
be replaced by the CONTRACTOR at no cost to the COMPANY.

8. When used as a separator under track between ballast and subballast, a minimum 9”
of ballast shall be placed on the fabric before tamping to avoid damaging the fabric.

Minimum Average Roll Value (Weakest Principal Direction)

Physical Property Tests A B C
Grab Tensile Strength ASTM D 4632 (Ibs.)
_ _ _ ] 350 250 115
12" per min. (Jaw size 1" wide x 2" high)
. . ASTM D 4632 (%) 60 min 60 min 60 min
Elongation at Failure . . .
(Jaw size 1" wide x 2" high) 115max| 115max| 115 max
Mullen Burst Strength ASTM D 3786 (psi) 450 350 220
, ASTM D 4533 (Ibs.)
Trapezoidal Tear . ] . 150 100 60
(Jaw size 2" high x 3" wide)
Puncture Strength ASTM D 4833 (Ibs.)
] - 160 130 60
(5/16" flat tip end) (modified)
Coefficient of Normal
Permeability (CnvSec) ASTM D 4491 0.1 0.1 0.1
Permittivity (Sec-1) ASTM D 4491 0.30 0.25 0.20
Weight Oz. per Square Yard 16 10 5
Table 1: Specified Physical Properties of Geotextiles

EF-5 Paving Fabric Applications

A. Description

This work shall consist of furnishing and placing an asphalt overlay textile (paving fabric)
beneath a pavement overlay or between layers to provide a water resistant membrane and
crack retarding layer.
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B. Material

1. Paving fabric shall be a non-woven material consisting of polyester or polypropylene
and be specifically designed for pavement overlay applications.

2. Paving fabric shall be resistant to chemical attack, rot and mildew and shall have no
tears or defects which will adversely alter its physical properties.

3. Paving fabric shall meet the physical requirements of Table 2.

4. Heavy duty paving fabrics should be used in areas experiencing unusually high
impact forces or heavy loads such as those produced by straddle cranes, straddle
carriers or side loaders.

C. Installation

1. The paving fabric shall be kept dry and wrapped such that it is protected from the
elements during shipping and storage. At no time shall the paving fabric be exposed
to ultraviolet light for a period exceeding 14 days. Paving fabric rolls shall be stored
in a manner which protects them from the elements. If stored outdoors, they shall be
elevated and protected with a waterproof cover.

2. Asphalt surface shall be prepared as specified in Section AP - Asphalt of these
Specifications.

3. Tack coat shall be applied as specified in Section AP - Asphalt of these
Specifications.

4. The paving fabric shall be placed onto the tack coat using mechanical or manual
laydown equipment capable of providing a smooth installation with a minimum
amount of wrinkling or folding. The paving fabric shall be placed prior to the tack
coat cooling and losing tackiness.

5. Paving fabric shall not be installed in areas where the overlay asphalt tapers to a
thickness of less than 1.5 inches.

6. Excess paving fabric which extends beyond the edge of existing pavement or areas of
tack coat application shall be trimmed or removed.

7. When asphalt emulsions are used, the emulsions shall be allowed to cure properly
such that essentially no water moisture remains prior to placing the paving fabric.

8. Wrinkles or folds in excess of 1 inch shall be slit and laid flat.

9. All transverse joints and slit folds or wrinkles shall be shingle-lapped in the direction
of the paving operation.
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10. Brooming and/or pneumatic rolling will be required to maximize paving fabric
contact with the pavement surface.

11. Additional hand-placed tack coat may be required at laps and repairs as determined
by the ENGINEER to satisfy asphalt retention of the lapped paving fabric.

12. All areas with paving fabrics placed will be paved the same day. No traffic except
necessary construction equipment will be allowed to drive on the paving fabric.

13. Turning of the paver and other vehicles shall be done gradually and kept to a
minimum to avoid movement and damage to the paving fabric. Abrupt starts and
stops shall also be avoided.

14. Damaged fabric shall be removed and replaced with same type of fabric at no expense

to the COMPANY.
15. Overlaps shall be sufficient to ensure full closure of the joint but not to exceed 18
inches.
Standard Heavy Duty
Property Units Requirements | Requirements | Test Method
Tensile Ib 80 120 ASTM D 4632
Elongation % 50 50 ASTM D 4632
. Texas DOT
Asphalt R 2 2 )
sphalt Retention gal/yd 0 03 3099
Melting Point F° 300 300 ASTM D 276
Heat bonded on Heat bonded on .
Surface Texture - . . Visual Inspection
one side only one side only

* Certification of conformance from fabric manufacturer shall be required per this Section.
** All numerical values represent average roll min. values (weakest principle direction).

Table 2: Paving Fabric Physical Requirements

EF-6 Erosion Control Applications

A. Description

This work shall consist of furnishing and installing slope matting or erosion control
geotextiles beneath rip rap, gravel, gabions or other erosion protection material in accordance
with these Specifications and the lines, grade, design and dimensions shown on the plans or
as directed by the ENGINEER.

B. Material
1. Erosion control matting (blankets) shall conform to the following:

a. Weave material should consist of photodegradable polypropylene.
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Erosion control mats must have a minimum thickness of 3/8 inch and a maximum
weight of 0.5 1b/SY. Mats must have a minimum longitudinal tensile strength of
20 lbs./inch and a minimum transverse tensile strength of 10 Ibs./inch.

c. Matting shall meet the requirements described in Table 3 below:
Top Side |Max. Stich
Duration| Slope Fill Width |Mesh Size| Spacing
Type (months)| Range Description Material Max. (in.) | (in*.in) (in)
A 0-12 <3:1 Single Net Erosion Control Mat 100% straw 48 5/16 * 5/16 1.5
B 0-12 [31tw21 100% straw 48 5/16 * 5/16 1.5
C 0-12 2:1to 1:1 . Coconut fiber/straw mix 48 5/8 * 5/8 1.5
D 0-24 =1 | Double Net Erosion Control Mat 100% cononut fiber 38 5/8 % 5/ 1.5
E 12-24 2:1to 1:1 70% coconut fiber / 3% straw 38 5/8 * 5/8 2
Table 3: Physical Requirements for Erosion Control Matting
d. Unless otherwise noted on Plans, staples shall be 12-inch No. 11 steel wire bent

into 1-inch wide U-shapes.

Unless otherwise noted on Plans, pins shall be 18-inch long 1/4-inch diameter
steel with attached 1.5-inch washer.

2. The erosion control geotextiles shall be composed of synthetic fibers formed into a
woven or nonwoven fabric.

a.

Fibers used in manufacture of the geotextile shall be composed of polyesters or
polypropylenes. They shall be formed into a network of filaments or yarns which
retain dimensional stability relative to each other, including selvages under
normal handling conditions. These materials shall conform to requirements of
Tables 4 and 5.

The geotextile shall contain stabilizers and/or inhibitors to make the fibers
resistant to deterioration resulting from exposure to sunlight or heat.

The geotextile shall be free of defects or flaws which significantly affect its
physical and/or filtering properties.

February 2013 Div. Il — Site Work: Section EF Page 7 of 15



Norfolk Southern - Standard Specifications for Design and Construction

Table 4:

Standard
Property Units Requirements | Test Method
Tensile Strength Ib 90 ASTM D 4632
Elongation % 15-50 ASTM D 4632
Permittivity gal/min/ft 15 ASTM D 4491
Apparen‘F Opening S_tandard 20 ASTM D 4751
Size Sieve No.
Ultraviolet Stability % 80 ASTM D 4355

* All numeric values, except elongation, represent average roll minimum
values (weakest principle direction). The values indicated for
elongation are minimum and maximum values.

* All numeric values represent average roll minimum values (weakest

principle direction).

Physical Requirements for Woven Erosion Control Geotextile
Standard
Property Units Requirements | Test Method
Tensile Strength Ib 90 ASTM D 4632
Elongation % 50 ASTM D 4632
Permittivity gal/min/ft 15 ASTM D 4491
Apparen‘F Opening S.tandard 70 ASTM D 4751
Size Sieve No.

Ultraviolet Stability % 80 ASTM D 4355

Physical Requirements for Non-Woven Erosion Control Geotextile
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Property Units Class S Class A Test Method
Tensile Strength b 300 200 ASTM D 4632
Elongation % 15-50 15-50 ASTM D 4632
Seam Strength b 280 180 ASTM D 4632
Puncture Strength Ib 175 80 ASTM D 4833
Burst Strength psi 800 320 ASTM D 3786
Trapezoid Tear b 120 50 ASTM D 4533
Permittivity 1/sec 0.02 0.02 ASTM D 4491
Apparen‘F Opening S.tandard 50 70 ASTM D 4751

Size Sieve No.

Ultraviolet Stability % 70 70 ASTM D 4355

1) Class S erosion control geotextiles are recommended for severe installations such as those
encountered when riprap pieces weighing more than 250 pounds are used.

2) Class A erosion control geotextiles are recommended for normal installation conditions
such as those encountered when riprap pieces weighing less than 250 pounds are used.

3) All numerical values, except elongation, represent average roll minimum values (weakest
principle direction). The values indicated for elongation are minimum and maximum values.

4) A nominal coefficient of permeability, k, for the geotextile may be determined by
multiplying the permittivity value by the nominal thickness of the geotextile. The k value of
the geotextile shall be greater than the k value of the soil. As general information the
following soil permeability k values are assumed:

Sand: 10"-2 cn/sec
Silt: 10"-5 ci/sec
Clay: 10"-7 ci/sec
Table 6: Erosion Control Geotextile Physical Requirements

C. Installation

1. Erosion control geotextile shall be kept dry and wrapped such that it is protected from
the elements during shipping and storage. Rolls shall be stored in a manner which
protects them from the elements. If stored outdoors, they shall be elevated and
protected with a waterproof cover. At no time shall the stored erosion control
geotextile be exposed to ultraviolet light for a period exceeding fourteen days.

2. Silt fence shall be installed and removed in accordance with Section ES - Erosion and
Sediment Control of these Specifications and as shown on the plans.

3. Erosion control matting shall be placed on a smooth graded surface approved by the
ENGINEER. The geotextile shall be placed in such a manner that it will not
excessively stretch or tear upon placement of the overlying materials. Care should be
taken to place the geotextile in intimate contact with the soil such that no void spaces
exist between the underlying soil and the geotextile. Anchoring of the geotextile shall
be accomplished through the use of key trenches or aprons at the crest and toe of
slope.
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4. Geotextile sheets shall be joined by either sewing or overlapping. All overlaps and
seams shall be subject to the approval of the ENGINEER. Overlapped sheets shall
have a minimum overlap of 18 inches except where placed underwater where the
overlap shall be a minimum of 3 feet. Overlaps shall be constructed with the
upstream sheet placed over the downstream sheet or the upslope sheet placed over the
downslope sheet. All overlaps shall be pinned or stapled on 3 foot centers to hold the
overlap in place during stone placement.

5. Care shall be taken during construction to avoid contamination of the geotextile.
Contaminated geotextile shall be removed and replaced at no cost to the COMPANY.

6. Damaged geotextile shall be removed or repaired as directed by the ENGINEER at no
cost to the COMPANY. A geotextile patch may be placed over damaged areas if
approved by the ENGINEER. The patch shall extend 3 feet beyond the perimeter of
the tear or damage.

EF-7 Drainage Applications

A. Description

This work shall consist of furnishing and placing a geotextile for the following drainage
applications: edge of pavement drains, interceptor drains, wall drains, recharge basins and
relief wells.

B. Material

1. Drainage geotextiles shall meet the physical requirements of Table 6 or as specified
on the Plans. Fibers used in the manufacture of woven drainage geotextiles shall
consist of polyesters or polypropylenes.

2. The geotextile and the threads used in sewing geotextiles shall be resistant to
chemical attack, rot and mildew.

3. The geotextile shall have no tears or defects which adversely alter its physical
properties.
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Property Units Class A Class B Test Method
Tensile Strength b 180 80 ASTM D 4632
Elongation % n/a n/a ASTM D 4632
Seam Strength b 160 70 ASTM D 4632
Puncture Strength b 80 25 ASTM D 4833
Burst Strength psi 290 130 ASTM D 3786
Trapezoid Tear b 50 25 ASTM D 4533
Permittivity 1/sec 0.50 0.50 ASTM D 4491
ApparenF Opening S‘tandard 70 70 ASTM D 4751
Size Sieve No.
Ultraviolet Stability % 70 70 ASTM D 4355

1) Class A Drainage applications are for geotextile installations where applied stresses are
more severe than Class B applications; i.e., very coarse sharp angular aggregate is used, a
minimum compaction energy greater than 95 percent of AASHTO T99, "Moisture-Density
Relations of Soils Using a 5.5 pound [2.5 kg] Rammer and a 12 inch [305 mm] Drop", is
specified, compaction of lifts less than 12 inches thick over the geotextile, or depth oftrench
is greater than 10 feet.

2) Class B Drainage applications are for geotextile installations where applied stresses are
less severe than Class A application; i.e., smooth graded surfaces having no sharp angular
projections, and no sharp angular aggregate, a minimum compaction energy less than or
equal to 95 percent AASHTO T99, "Moisture-Density Relations of Soils Using a 5.5 pound
[2.5 kg] Rammer and a 12 inch [305 mm] Drop", is specified and trenches are less than 10
feet in depth.

3) Numerical values represent average roll minimum values (weakest principle direction).

Table 7: Physical Requirements for Drainage Geotextiles
C. Installation

1. The drainage geotextile shall be kept dry and wrapped such that is protected from the
elements during shipping and storage. At no time shall geotextile be exposed to
ultraviolet light for a period exceeding 14 days. Geotextile rolls shall be stored in a
manner which protects them from the elements. If stored outdoors, they shall be
elevated and protected with a waterproof cover.

2. Prior to placement of the geotextile, the surface will be prepared to a smooth
condition free of debris, depressions, or obstructions which may damage the textile.

3. The drainage geotextile shall be placed loosely (not taut) with no wrinkles or folds.

4. Care will be taken to place the geotextile in intimate contact with the soil so that no
void spaces occur between the geotextile and the trench.

5. The geotextile shall be overlapped 12 inches or the full width of the trench,
whichever is less, at the top of the trench. Additional overlap or anchoring may be
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required as determined by the ENGINEER. The upstream geotextile shall be
overlapped over the downstream.

Care should be taken during construction to avoid contamination of the geotextile
with soil or other material. Contaminated geotextile shall be removed and replaced at
no expense to the COMPANY.

EF-8 Geogrid Applications

A. Description

This work shall consist of furnishing and installing geogrids for base/subbase, subgrade,
and/or pavement reinforcement.

B. Material

1.

Geogrid shall consist of uni- or multi-axial polymeric grid formed by a regular
network of integrally-connected tensile elements. Grid apertures shall be of sufficient
size to allow interlocking with surrounding soil, rock, or pavement to function
primarily as reinforcement.

Geogrid shall be formed from polypropylene, high-density polyethylene, glass fiber
mesh, or other materials shown on the Plans.

Polymeric geogrid shall be at least 95% resistant to loss of load capacity or structural
integrity when subjected to 500 hours of ultraviolet light and weathering in
accordance with ASTM 4355-05.

Polymeric geogrid shall be at least 95% resistant to loss of load capacity or structural
integrity when subjected to chemically aggressive environments in accordance with
EPA 9090 immersion testing.

Pavement geogrids shall have a melting point above 425°F.

Pavement geogrids shall be self-adhesive with sufficient bond to allow for normal
construction and paving operations.

Geogrid shall meet the requirements specified on the project Plans.
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Minimum
Property Units Value* Test Method
Open Area % 70.0 Direct Measurement
Rib Thickness Inches (mm) 0.05 (1.27) ASTM D1777
Junction Thickness |[Inches (mm) 0.16 (4.0) ASTM D1777
Aperture Stability | fi-Ib/deg 0.470 (6.5) USACE Test Method
Modulus (@ 20 cm-kg) | (cm-kg/deg)
Flexural Rigidity f-lb/deg | 1542 (750,000 ASTM DI1388
(Machine Direction) | (cm-kg/deg)
Tensile Modulus Ib/ft 18,500 x 30,000
’ ’ ASTM D6637-01
@ 2% Strain** (KN/m) (270 x437)
Max. Elongation Break % 5.0 ASTM D6637
Junction Strength Ib/ft 1,080 (15.7) GRI GG2-87
(kKN/m)
Junction Efficiency % 90.0 GRI GG2-87
Carbon Black % 0.5 ASTM 4218

* Unless otherwise shown on plans, supplemental specifications, or bid sheet.

** Machine x Cross Machine Direction.

Table 8:

C. Installation

1.

Physical Requirements for Geogrids

Prevent excessive mud, wet concrete, epoxy, or other deleterious materials from
coming into contact with geogrids. Clean geogrids of deleterious material before

installation.

Geogrids must be stored at the temperatures and conditions recommended by the
Manufacturer. Protect geogrids from ultraviolet degredation as required by the

Manufacturer.

Transverse joints shall be lapped by no less than 3 feet or as shown on the Plans.

Longitudinal joints shall be lapped by no less than 2 feet or as shown on the Plans.

Geogrid shall be laid by hand or mechanical means with sufficient tension to
eliminate rippling. All ripples shall be eliminated by pulling the grid tight. Ripples
may be removed by cutting and laying the geogrid flat only in extreme curves where
approved by the ENGINEER in accordance with Manufacturer’s instructions.

Pavement geogrid installation must comply with the following:

a. Pavement geogrids shall be installed per Manufacturer’s instructions. Geogrids
shall be cut or modified only by the methods approved by the Manufacturer.

b. CONTRACTOR shall perform all remedial pavement work indicated on Plans or
Bid Documents prior to laying geogrid.
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c. A tack coat shall be applied as part of geogrid installation unless otherwise
specified on Plans or by the ENGINEER. CONTRACTOR shall furnish and
install tack coat as recommended by geogrid Manufacturer.

d. Mesh shall be rolled with a rubber-coated drum roller, pneumatic tire roller, or
other method approved by the Manufacturer and ENGINEER. The
CONTRACTOR shall make the number of passes required to activate the
adhesives, and shall clean tires or rollers regularly with asphalt cleaning agents.

e. CONTRACTOR shall protect placed geogrid from excessive traffic between
rolling and asphalt overlay.

7. Subgrade or base/subbase geogrid installation must comply with the following:

a. Geogrid shall be installed per Manufacturer’s instructions. Geogrids shall be cut
or modified only by the methods approved by the Manufacturer.

b. Surface shall be cleaned of debris and constructed to the proper grade as shown in
the Plans prior to installation.

c. CONTRACTOR shall protect geogrid from degradation during construction.

d. Geogrid may be temporarily secured using ties, staples, pins, sand bags, or
backfill.

e. Unless otherwise shown in Plans, CONTRACTOR shall backfill geogrid with an
initial 6-inch lift using the material specified in the Plans. Turning of tracked
vehicles should be kept to a minimum in order to prevent damage to the geogrid.

EF-9 Measurement and Payment

A. Measurement

1. Separation application geotextile shall be measured by the number of square yards
installed. Seams and overlaps shall not be included in the measurement.

2. Paving fabric shall be measured by the number of square yards installed. Seams and
overlaps shall not be included in the measurement.

3. Erosion control geotextile shall be measured by the number of square yards installed.
Measurement shall not include seams and overlaps but shall include material used in
the crest and toes of slopes.

4. Drainage geotextile shall be measured by the number of square yards installed.
Measurement shall not include seams or overlays.

5. Geogrid shall be measured by the number of square yards of material installed.
Measurement shall not include seams or overlays.
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B. Payment

1. Payment for separation application geotextiles will be made at the Contract unit bid
price per square yard of geotextiles installed, which price shall include all necessary
material, labor and equipment.

2. Payment for paving fabric will be made at the Contract unit bid price per square yard
of paving fabric installed, which price shall include all necessary material, labor and
equipment.

3. Payment for erosion control geotextile will be made at the Contract unit bid price per
square yard of erosion control geotextile or grid installed, which price shall include
all necessary material, labor and equipment.

4. Payment for drainage geotextile will be made at the Contract unit bid price per square
yard of drainage geotextile installed, which price shall include all necessary material,
labor and equipment.

5. Payment for subgrade and base/subbase geogrid shall be made at the Contract unit
price per square yard installed. Price shall include all necessary material, labor, and
equipment.

6. Payment for pavement geogrid shall be made at the Contract unit price per square
yard installed. Price shall include all necessary material, labor, and equipment. If
specified, payment shall also include a tack coat in accordance with Manufacturer’s
recommendations.

END OF SECTION
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Section ES - Erosion and Sediment Control

ES-1 Description

The Work shall consist of the installation, maintenance and disposition, where required, of
erosion and sediment control devices required to protect the general area including the
adjoining property, streams, rivers and lakes from erosion and sediment damage resulting
from construction (land disturbing) activities.

Erosion and sediment control devices shall be constructed, maintained, and removed as
shown on the plans or specified herein at locations shown on the plans or specified by the
ENGINEER. If in conflict, any environmental or construction permit requirements or
supplemental specifications supercede these requirements.

ES-2 General

A. All work shall be performed in accordance with applicable local, State, and Federal
regulations and permits. Project erosion and sediment control plans, stormwater
pollution prevention plans, and other documents required by permit take precedence. If
no soil erosion control plan is provided, all work must conform to the current edition of
“Norfolk Southern’s General Plan for Erosion and Sediment Control.”

B. Erosion and sediment control devices shall be in full compliance with all local, State and
Federal laws governing land disturbing activities. The CONTRACTOR shall maintain a
written record which documents the date(s) of all ES installations and removals, the
date(s) of all ES inspections, and the date(s) of all ES maintenance that is undertaken.
Record shall be maintained for duration of project. Additional reporting may be required
subject to permitting requirements.

C. Stabilization of denuded areas and soil stockpiles shall meet the following requirements:

1. Permanent or temporary soil stabilization shall be applied to denuded areas within 7
days after final grade is reached on any portion of the site. Soil stabilization shall
also be applied within 7 days to denuded areas which may not be at final grade, but
which shall remain undisturbed for a period exceeding 30 days. Permanent
stabilization shall be applied to areas will be dormant for more than one year.

2. In areas to be paved, stabilization shall be accomplished through placement of
subbase materials (i.e., compacted crushed stone).

3. Soil stockpiles shall be stabilized by compaction and protected if necessary with a silt
fence or seeding.

4. Locations requiring seeding shall be designated by the ENGINEER or on the Plans.

5. Seeding shall be in accordance with Section SM - Seeding and Mulching of these
Specifications.
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D. Brush barriers shall meet the following requirements:

1.

Brush barriers shall be placed on natural ground at the bottom of a fill slope where
erosion is likely.

Barriers utilizing brush, foliage, plants, logs, or other materials that are available from
the clearing operation shall be completed for a minimum distance of 200 feet ahead of
grading operations.

Size of brush barriers will vary depending on the location and the requirement of
each. The height shall vary from 3 - 5 feet when compressed, the thickness from 5 -
13 feet and the length shall be as required.

Brush barriers may be supplemented where required by use of other types of siltation
control devices where brush is not readily available.

E. Straw bale barriers shall meet the following requirements:

1.

2.

Bale size shall be a minimum of 5 cubic feet.

Bales shall be placed in a single row with ends of adjacent bales tightly abutting one
another.

All bales shall be either wire-bound or string-tied. Straw bales shall be installed so
that bindings are oriented around the sides rather than along the tops and bottoms of
the bales in order to prevent deterioration of the bindings.

The barrier shall be entrenched and backfilled. A trench shall be excavated the width
of a bale and the length of a proposed barrier to a minimum depth of 4 inches. After
the bales are staked and chinked (gaps filled by wedging), the excavated soil shall be
backfilled against the barrier. Backfill soil shall conform to ground level on the
downhill side and shall be built up to 4 inches against the uphill side of the barrier.

Each bale shall be securely anchored by at least two wood stakes, minimum
dimensions of 2 inches x 2 inches x 3 feet, or steel posts (standard "U" or "T"
section), minimum weight of 1.33 pounds per linear foot, driven through the bale a
minimum of 18 inches into the ground. The first stake or steel post in each bale shall
be driven toward the previously laid bale to force the bales together.

F. Temporary filter barriers (silt fences) consisting of a water permeable filter type of fence
to remove suspended particles in runoff water shall meet the following requirements
unless specifically otherwise shown on the plans:

1.

Materials shall meet the following requirements:

a. Wooden stakes shall have a diameter 2 inches when oak is used and 4 inches
when pine is used. Wooden stake shall have a minimum length of 6 feet.
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b. Steel posts (standard "U" or "T" section) shall have a minimum weight of 1.33
pounds per linear foot and shall have a minimum length of 6 feet.

c. The erosion control fabric shall be composed of synthetic fibers formed into a
woven or nonwoven fabric according to the requirements shown in Section EF —
Engineering Fabric and Geogrid (Erosion Control Applications). Fabric must also
comply with the following:

1. Fabric shall have a minimum width of 36 inches or as shown on Plans.
ii. Fabric shall be resistant to ultraviolet degradation.

d. Staples shall be used to attach the fabric to the wooden stakes. Staples shall be
No. 9 gage galvanized steel strand wire and shall not be less than 1-1/2 inches
long.

e. Ifrequired, wire reinforcement shall consist of 14-guage galvanized wire mesh
constructed in a 2”’x4” grid or as shown on Plans.

2. Installation shall be as follows:

a. The height of the fabric barrier shall be a minimum of 16 inches above the
original ground surface and shall not exceed 33 inches above the ground
elevation.

b. A trench shall be excavated approximately 4 inches wide and 4 inches deep on the
upslope side of the proposed filter fabric barrier.

c. Wooden stakes or metal posts shall be placed a maximum of 6 feet apart with a
maximum projection of 3 feet above the ground. The filter fabric shall be
fastened securely to the upslope side of the wooden stakes or metal posts using
wire staples, tie wires, or pockets and a minimum of 3 inches of the fabric shall
be extended into the trench. The fabric shall not be stapled to existing trees.

d. If a fabric barrier is to be constructed across a ditch line or swale, the device must
be of sufficient length to eliminate endflow, and the plan configuration shall
resemble an arc or horseshoe with the ends oriented upslope. Wooden stakes or
metal posts shall be placed a maximum of 3 feet apart. All other installation
requirements in paragraph c apply.

e. The trench shall be backfilled and the soil compacted over the filter fabric.
G. Filter socks

1. Filter socks shall consist of a three-dimensional tubular socks filled with composted
material per manufacturer’s instructions.

2. [Install filter socks perpendicular to slope directions as indicated on the Plans.
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3. Anchor socks a maximum 10 feet on center with 2°x2”°x36” wooden stakes. Stakes
shall extend at least 12 inches into the ground, fully through the diameter of the sock,
and no more than 4 inches above the sock.

H. Burlap drop inlet sediment filters shall be used to protect storm sewer inlets made
operable during construction so that sediment-laden water shall not enter the conveyance
system without first being filtered or otherwise treated to remove sediment and shall meet
the following requirements:

1. Materials shall meet the following requirements:

a. Burlap shall weigh 10 ounces per square yard and be cut from a continuous roll to
avoid joints.

b. Stakes shall be 1 inch x 2 inches wood with a minimum length of 3 feet.

c. Staples shall be No. 9 gage galvanized steel strand wire and shall be 1-1/2 inches
long.

2. Installation shall be as follows:

a. Stakes shall be spaced around the perimeter of the inlet a maximum of 3 feet on
centers and driven into the ground a minimum of 8 inches.

b. A 4 inch x 4 inch trench shall be excavated around the outside perimeter of the
stakes.

c. The burlap shall be stapled to the wooden stakes and 8 inches of the fabric shall
extend into the trench. The height of the barrier shall be a minimum of 15 inches
and a maximum of 18 inches.

d. The trench shall be backfilled and the soil compacted over the burlap.
I.  Gravel construction entrances shall meet the following, unless otherwise specified:

1. Coarse aggregate shall conform to Type C1 erosion stone as found in Appendix A,
Table 3 of Section GA - Graded Aggregate of these Specifications.

2. The entrance shall be constructed as shown on the plans at locations where
construction vehicles enter or access paved public roads or other paved areas.

J.  Sediment basins shall be constructed, if necessary, as shown on the plans or as directed
by the ENGINEER.

K. Temporary slope drains, temporary diversion dikes, temporary fill diversions and
temporary right of way diversions shall be constructed as shown on the plans or at
locations specified by the ENGINEER.
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L.

Check dams shall be constructed as shown on the plans in swales, ditches and natural
drainways (other than live streams) to reduce the velocity of concentrated stormwater
flows. Coarse aggregate shall conform to Type C1 erosion stone as found in Appendix
A, Table 3 of Section GA - Graded Aggregate of these Specifications.

. Temporary stream crossings shall be constructed, if necessary, as shown on the plans or

as directed by the ENGINEER.

Temporary pipes for stream crossings, slope drains, or other structures shall be installed
in accordance with section DR — Drainage.

ES-3 Maintenance

A.

Straw bale barriers, silt fences, and filter socks shall be inspected at least weekly and
after each rainfall. Required repairs shall be made immediately. Sediment deposits shall
be removed prior to exceeding one-half the height of the barrier.

Temporary diversion dikes and temporary right of way diversions shall be inspected
weekly and after each significant rainfall. Temporary fill diversions shall be inspected
daily. Required repairs shall be made to each structure immediately following a detection
of a failure.

Temporary sediment basins, or traps, shall be inspected weekly. Sediment shall be
removed and the sediment basin restored to its original capacity prior to accumulation of
one-half its volume. The sediment basin embankment and spillway shall be inspected to
assure that they remain structurally sound.

. All other erosion and sediment control practices shall be inspected weekly and necessary

repairs made immediately.

If the graded aggregate construction entrance becomes ineffective so that the majority of
mud is not removed from the wheels of construction vehicles prior to the vehicles
entering a paved area, the CONTRACTOR shall either reconstruct the entrance with
fresh graded aggregate or wash the vehicle's tires before it enters a paved area. Where
sediment is deposited on a public road surface, it shall be removed by shoveling or
sweeping at the end of each work day. Sediment and sediment-laden water shall be
deposited into a sediment control disposal area designated by the ENGINEER.

ES-4 Disposition of Temporary Measures

A.

All temporary erosion and sediment control measures shall be disposed of within 30 days
after final site stabilization is achieved or after the temporary measures are no longer
needed.

Trapped sediment or other disturbed soil areas resulting from the disposition of
temporary measures shall be permanently stabilized to prevent further erosion and
sedimentation.
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C. Straw bales, when no longer needed, may be broken apart and spread around the
construction site.

ES-5 Measurement and Payment

A. Measurement

1. Permanent and temporary soil stabilization by temporary or permanent seeding and
mulching shall be measured in accordance with Section SM - Seeding and Mulching
of this Specification.

2. Straw bale barriers shall be measured per bale of straw placed.

3. Temporary silt fencing shall be measured by the number of linear feet of silt fence
installed.

4. Filter socks shall be measured by the number of linear feet of filter sock installed per
the sock size.

5. Burlap drop inlet soil filters shall be measured per each of burlap filter installed.

6. Coarse graded aggregate used for erosion and sediment control measures shall be
measured in accordance with Section GA - Graded Aggregate of these Specifications.

7. There shall be no separate measurements of brush barriers, temporary sediments
basins and temporary erosion and sediment control measures constructed of soil for
measures incidental to grading. This includes temporary right of way diversions,
temporary fill diversions or temporary diversion dikes.

8. Slope drains shall be measured per linear foot of drain installed, including fabric,
stone, and anchoring.

9. Temporary pipe crossings shall be measure per linear foot of pipe installed by size
and type of pipe, including fabric, stone, and anchoring.

10. Other temporary pipes shall be measure per linear foot of pipe installed by size and
type of pipe, including fabric, stone, and anchoring.

B. Payment

1. Payment for permanent and temporary soil stabilization by temporary or permanent
seeding and mulching will be made in accordance with Section SM - Seeding and
Mulching of these Specifications.

2. Payment for straw bale barriers will be made at the Contract unit price per each bale
installed, which price shall include all necessary material, labor and equipment.
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3. Payment for temporary silt fence will be made at the Contract unit price per linear
foot of temporary silt fence installed, which price shall include all necessary material,
labor and equipment.

4. Payment for filter socks will be made at the Contract unit price per linear foot of filter
sock installed, which price shall include all necessary material, labor and equipment.

5. Payment for burlap drop inlet soil filters will be made at the Contract unit price per
each burlap drop inlet soil filter installed, which price shall include all necessary
material, labor and equipment.

6. Payment for coarse graded aggregate used for erosion and sediment control measures
will be made in accordance with Section GA - Graded Aggregate of these
Specifications.

7. Payment for the construction of brush barriers will be in accordance with Section CG
- Clearing and Grubbing of these Specifications.

8. Payment for slope drains will be made at the Contract unit price per linear foot of
drain installed, which price shall include all necessary material, labor, equipment,
fabric, and stone.

9. Payment for temporary pipes shall be paid per linear foot installed, including all
necessary labor, materials, and equipment as shown on the Plans.

10. Payment for temporary sediment pond riser pipes and outlet structures shall be paid
per each structure installed, including all necessary material, labor, equipment,
excavation, backfill, filter fabric, outlet and inlet piping, and other features as shown
on Plans.

11. For all measures, payment will include the cost to inspect, repair (includes labor,
materials and equipment costs) and to remove erosion and sediment control devices
and to remove accumulated silt and debris from the COMPANY's right of way.

12. There will be no separate payment made for the construction, maintenance and
removal of temporary sediment basins, temporary diversion dikes, temporary fill
diversions, or temporary right of way diversions.

END OF SECTION
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Section GR - Grading

GR-1 Description

The Work shall include the construction of all cuts and fills required to form the roadbed,
dikes, ditches, or waterways. Such Work shall include excavation, placement and
compaction of material as required and the disposal of all excess material.

GR-2 General Conditions

A.

Construction shall conform to the survey stakes as set by the ENGINEER and to the
section, slope and dimensions shown on the plans.

. The subgrade finish tolerance shall be within 0.1 foot of the elevation shown on the

plans.

All surfaces shall be shaped at all times to prevent the ponding of water.
Excavation shall consist of one or more of the following classifications:
1. Unclassified Excavation

2. Borrow

3. Undercutting or Mucking

4. Stripping (Removal of topsoil and organics) - Included in Section CG - Clearing and
Grubbing of these Specifications.

All excavation other than borrow or mucking shall be considered as unclassified
regardless of the nature of the material.

Earthwork operations shall be performed in a manner to minimize erosion and
sedimentation of adjacent streams, pond, or other waterways. Erosion and sediment
control practices shall conform to Section ES-Erosion and Sediment Control of these
Specifications.

CONTRACTOR shall comply with all federal, state and local laws.

In the course of grading near tracks, it may be necessary to work in stages in order not to
interfere with train operations. No claim shall be made by the CONTRACTOR for any
delay due to staging of his work.

Grading operations that may foul adjacent track and are performed within 15 feet of the
track must be performed with the authorization of and in the presence of a COMPANY
flagman. The CONTRACTOR’s equipment working within 25 feet of a track must halt
operations when a train is passing. No claim shall be made by the CONTRACTOR for
delay due to restrictions enforced by the COMPANY’s flagman. CONTRACTOR shall
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erect temporary construction fence as directed by the ENGINEER to limit access of the
CONTRACTOR’s equipment or personnel to area that may foul tracks.

CONTRACTOR shall be required to exercise every precaution to eliminate dust caused
by or resulting from his grading operations and subsequent operations over the graded
area by the application of water or other appropriate methods. In case of repeated failure
to control the dust, the COMPANY reserves the right to employ another CONTRACTOR
to provide the necessary corrective measures. Such incurred direct costs shall be charged
to the CONTRACTOR with appropriate deductions made from the CONTRACTOR’s
monthly estimate.

GR-3 Placement of Fill Material

A.

Construction of fills shall consist of the excavation, hauling, placement and compaction
of suitable fill materials as well as the backfilling of stump or demolition holes and
correcting other surface irregularities prior to placement of the fill material.

. All earth fills shall be made in uniform layers of not more than 6 inches thick after

compaction. Rock may be placed in compacted layers of not more than 24 inches thick.
Each fully compacted layer shall extend the full width of the cross section.

Each layer shall be free from mud, snow, ice, or excessive (standing) water when a
subsequent layer is placed.

Sandy or rocky material shall be spread in full width layers to form drainage planes from
the center through the edge of the embankment. Pockets of open materials surrounded by
more impervious material shall be avoided.

No side dumping of fill material shall be allowed except slight flushing of the completed
fill to replace material lost by erosion.

Fill shall be formed with suitable materials from on-site cuts and/or necessary suitable
material from borrow pits. Organic material such as brush, stumps, roots and trees or
other perishable items shall not be placed in embankments.

If rock is used as embankment material, voids shall be filled with a fine material. Rocks
larger than 4 inches in any dimension shall not be placed within 12 inches of the finished
subgrade elevation. Coal or organic shale shall not be included in the embankment

In construction embankments over or against junction boxes, culverts, retaining walls, or
other structures, only the best available materials shall be used. No rock more than 4
inches in diameter shall be placed within 12 inches of any structure. Embankment to be
placed on both sides of a wall, junction box, arch, culvert, or other structure shall be
brought up equally on both sides. Waterproofing on structures must not be damaged
during the fill operation.

When a fill is to be placed against an existing embankment or hillside, the existing
surface shall be continuously stepped or benched as the fill is placed in lifts. Each
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successive bench cut shall begin at the intersection of the original ground line and the
vertical side of the previous cut and extend into the existing slope a minimum of 3 feet or
a distance to permit the operation of equipment. All existing embankment material,
except topsoil and organic material, removed shall be used as much as practicable in the
new embankment.

J.  The height and width of fills shall be increased as deemed necessary to provide for
shrinkage and erosion. Slopes shall be maintained to the proper height, dimension and
shape. Any erosion or gullying of slopes shall be promptly restored and repaired. Any
drainage conditions that are causing slope erosion shall be promptly corrected or
controlled.

K. Where fills or subgrades are to be constructed and ponded or standing water is
encountered, CONTRACTOR shall provide temporary and/or permanent ditches and/or
culvert well in advance of the placement of fill materials, subgrade preparation,
dewatering, or removal of muck.

L. The CONTRACTOR may be restricted from using partial or completed roadbed as
construction haul roads. Any embankment or roadbed that is damaged by hauling
activities shall be repaired by the CONTRACTOR at no cost to the COMPANY.

GR-4 Compaction of Subgrades and Fills

A. In a fill section, after stripping topsoil and organic material, the entire area which the
embankment is to be placed shall be plowed and scarified for a minimum depth of 6
inches. This surface and all future fill layers shall be compacted to 95 percent of
maximum density per Standard Proctor in accordance with ASTM D698-T and AASHTO
T 99, or 90 percent of maximum density per Modified Proctor in accordance with ASTM
D-1557AASHTO T180, except that a minimum of the top 2 feet of fill shall be
compacted to 100 percent Standard Proctor. The top 12 inches of the subgrade in cuts
shall be plowed, scarified and compacted to 100 percent Standard Proctor. The
ENGINEER shall determine the AASHTO test method to be used after review of the soil
analysis.

B. The CONTRACTOR shall notify the ENGINEER of when fill layers are ready for
compaction testing. Successive layers shall not be placed prior to compaction testing.
The CONTRACTOR shall not make any claims for delay to work due to compaction
testing.

C. Field testing for density control for fill and subgrade materials shall be made in
accordance with the requirements of AASHTO T 191 and T 205 or by use of a portable
nuclear density testing device with field test locations selected by the ENGINEER. All
soil tests shall be performed at the expense of the COMPANY by COMPANY personnel
or COMPANY’s consultant. Testing shall not relieve the CONTRACTOR of the
responsibility for ensuring that the work is performed in accordance with these
Specifications.
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H.

CONTRACTOR may increase the depths of successive fill layers beyond the depths
specified in subsection GR-3 if tests, performed at his expense, determine that the
specified densities can be obtained for the increased layer’s depths.

Moisture content of soil shall be controlled as necessary to obtain the specified densities
based upon the optimum moisture content for each material. Water shall be added to the
soil when, in the opinion of the ENGINEER, additional moisture may be necessary to
obtain the specified density. Soil that is too wet shall be allowed to dry or be worked by
plowing, disking, harrowing, or other means to dry the material to a workable moisture
content.

In the event a specified density is not obtained, the ENGINEER may order additional
rolling, watering, or drying of the soil as necessary to obtain the specified density. Fill
layers not meeting a specified density after additional working shall be removed and new
material shall be placed and compacted to the specified density at no cost to the
COMPANY.

The lower part of fills constructed across inundated areas shall be built by dumping
successive loads of rock in layers no thicker than necessary to support the hauling
equipment. Succeeding layers shall be constructed as specified herein.

Rutted areas shall be immediately excavated of unstable material and replaced with rock
or suitable earth fill and compacted to prevent additional rutting.

GR-5 Rock Excavation

A.

Side slopes in rock cuts shall be formed by the general method of shaping them
concurrently with or after the removal of material from the cut or by the method of
advance presplitting of the rock along the required plane by blasting. If the method used
by the CONTRACTOR is not producing acceptable results, the ENGINEER may require
a change in method.

. Prior to the commencement of blasting operations, the CONTRACTOR shall submit to

the ENGINEER for approval a blasting plan, a loading plan and the type of initiation
system (electrical caps are not allowed), etc. An evaluation and seismic report for each
shot shall be furnished to the ENGINEER. In the event the maximum peak vector is
exceeded, or unexpected results occur, the CONTRACTOR shall furnish an analysis of
the affects on the surrounding conditions, i.e., structures, geology, etc., and the proposed
changes to the blasting plan to correct the action, to the ENGINEER for review and
approval before continuing blasting operations.

. Presplitting shall be performed in such manner as to produce a uniform plane of rupture

in the rock and such that the resulting backslope face shall be unaffected by subsequent
blasting and excavation operations within the section. The plane shall be formed for the
entire depth of the cut or to a predetermined bench level. Presplitting shall be
accomplished by drilling holes of the approximate diameter to the desired depth with a
maximum hole spacing of 24 inches. An increase in hole spacing may be approved by
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the ENGINEER as long as slopes with a surface reasonable free of loose rocks are
produced. All holes shall be detonated simultaneously by the use of a trunk line.
Presplitting shall be performed well in advance of other drilling and blasting.

D. Primary blasting shall be performed in such a way that rock outside the authorized
excavation lines shall not be unduly loosened. If rock below the line of the side slope is
loosened by presplitting or primary blasting to such an extent to render it liable to slip or
slide, the loosened rock shall be removed by the CONTRACTOR as specified in
subsection GR-6. Rock cuts shall be removed to a depth of 12 inches below the proposed
subgrade elevation and refilled to the subgrade elevation with approved material.

E. Blasting shall not be done without proper precaution to protect adjacent work, property
and persons and then only with the ENGINEER’s approval, but such approval shall not
relieve the CONTRACTOR from liability. Blasting shall be in accordance with all
federal, state and local laws, codes and ordinances. Blasting personnel shall be licensed
when required.

F. The CONTRACTOR shall control blast mechanical effects such as heaving by
displacement with the use of steel cables, mats, or other device. No blasting shall be
performed without the presence of the ENGINEER or his authorized representative. In
the event the ENGINEER determines blasting to be too hazardous, it shall be
discontinued.

GR-6 Excess Excavation and Slides

A. Excavation in excess of that authorized, as well as slides extending beyond the slope
lines, shall not be paid for unless due to causes beyond the control of the
CONTRACTOR. In all cases, surplus material from slides shall be removed and the
slope reformed.

GR-7 Sink Holes

A. In the event that sink holes are encountered within the construction limits, and are not
necessary for future drainage, they shall be undercut and/or mucked as necessary to
remove all soft materials. Areas shall then be backfilled as previously specified with
stone or other approved material. If so directed by the ENGINEER, the CONTRACTOR
shall blast the areas to insure proper settlement before or during filling.

B. In the event the sink hole is necessary for future drainage, it shall be kept open by means
of rock drains, culverts, or by other methods as may be shown on the plans.

GR-8 Berms and Benches

A. Berms shall be constructed as shown on the plans or as directed by the ENGINEER.
Material excavated for the berm ditch shall be placed and compacted in a windrow
between the ditch and the top of the cut slope.
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B.

Benches shall be constructed as shown on the plans or as directed by the ENGINEER. In
no case shall a bench width of less than 10 feet be allowed.

GR-9 Borrow

A.

Borrow shall be defined as that material from outside the COMPANY’s property
furnished by the CONTRACTOR that is required to complete the embankment.
Materials that may be excavated from the further widening of a proposed roadbed section
in cuts, construction of side slopes in cut sections with a slope less than originally
proposed, or that are otherwise available on COMPANY property, shall be considered as
unclassified excavation and not as borrow. All borrow other than designated on the plans
shall be subject to the prior approval of the ENGINEER.

CONTRACTOR shall provide written evidence to the ENGINEER where by approval
has been granted by the property owner of the proposed borrow source.

Borrowing shall disfigure the land as little as possible and shall be formed and ditched to
allow drainage unless suitable for development as ponds or lakes.

Construction of borrow pits that are not self-draining shall meet the requirements of any
applicable state or local codes or ordinances and shall be subject to the approval of the
property owner.

Clearing and grubbing required for the borrow pit, whether on or off the COMPANY’s
property, shall meet the requirements of Section CG - Clearing and Grubbing of these
Specifications.

Construction of borrow pits within the COMPANY’s property shall not use a steeper side
slope ratio than shown on the plans for the adjacent roadbed or as directed by the
ENGINEER.

Borrow pits on COMPANY’s property shall be seeded and mulched in accordance with
Section SM - Seeding and Mulching of these Specifications. Seeding and mulching of
borrow pits off the COMPANY’s property shall meet the requirements of the property
owner.

All excavation work in borrow pits must comply with Federal NPDES requirements. The
CONTRACTOR is responsible for obtaining any required permits that the COMPANY
has not already obtained. All permit submittals must be approved by the ENGINEER
prior to submission to permitting authorities.

GR-10 Undercutting and Mucking

A.

Unstable materials found in marshes, muddy areas, drainage basins, swamps, or other
unstable areas within the construction limits shall be undercut to a depth as directed by
the ENGINEER and backfilled and compacted with approved material to the original
elevation. Backfilling and compaction shall be in accordance with subsections GR-3 and
GR-4 , respectively.
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B.

D.

Removal of unsuitable material that requires the mobilization of special equipment such
as a dragline shall be classified as mucking. Mucking shall be subject to the prior
approval of the ENGINEER. Mucking shall be a separate pay item from any
undercutting, or other excavations.

Areas that are undercut or mucked shall be measured by cross sections to determine the
volume of undercutting.

Undercut or mucked material shall be disposed of in accordance with subsection GR-11.

GR-11 Disposal of Excavated Material

A.

Excavated materials which are suitable for use in fills shall be used the extent needed.
All excess suitable fill materials may be disposed of along the existing railroad
embankment, in disposal areas on the COMPANY ’s property designated on the plans, or
on property provided by the CONTRACTOR.

If disposed of on the COMPANY’s property, all requirements of these Specifications will
be adhered to. This includes, but is not limeted to, clearing and grubbing, placement of
fill material, benching if adjacent to an existing fill, compaction of the material, seeding
and mulching.

Seeding and mulching off the COMPANY’s property shall be dependent upon the
requirements of the property owner.

Disposal banks or piles shall not interfere with existing or proposed drainage.

Excess suitable fill material used in widening existing railroad embankments shall be
shaped to drain away from the roadbed and shall not be at an higher elevation than that of
the adjacent subgrade. If not shown on the plans, the slope shall be as specified by the
ENGINEER.

Any snow, ice, stumps, roots, logs, unsuitable top soil, undercut or mucked material, and
any other unsuitable materials shall not be used in fill construction and shall be disposed
of off the COMPANY’s property.

Disposal of any material dredged or excavated from a waterway should be performed in
accordance with applicable State requirements. The CONTRACTOR shall not dispose
material off of COMPANY property without approval of the ENGINEER.

GR-12 Measurement and Payment

A.

Measurement

1. The quantity of unclassified excavation work shall be measured in cubic yards of
unclassified excavation, which shall be the material actually moved and disposed of
in accordance with these Specifications, as computed by the ENGINEER from
original and final cross sections.
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2. The quantity of borrow, as previously defined, shall be measured in cubic yards. It is
determined by the ENGINEER from original and final project cross sections. The
quantity is the difference of total cubic yards of embankment in place and total cubic
yards of unclassified excavation obtained on-site.

3. The quantity of undercut material shall be measured in cubic yards of material
undercut and disposed of in accordance with these Specifications, as computed by the
ENGINEER from original and final cross sections.

4. The quantity of mucking (undercutting requiring the use of special equipment not
adherent to the roadbed grading work) shall be measured by the cubic yard of
material removed and disposed of as computed by the ENGINEER from original and
final cross sections.

5. The quantity of areas seeded within the construction limits shall be measured in
accordance with Section SM- Seeding and Mulching of these Specifications.

6. The quantity of any additional rock needed for backfill of undercut areas, in addition
to that obtained from on-site excavation, shall be measured in accordance with
Section GA - Graded Aggregate of these Specifications.

7. The quantity of areas cleared and grubbed within the construction limits shall be
measured in accordance with Section CG - Clearing and Grubbing.

B. Payment

1. Payment for unclassified excavation will be made at the Contract unit price per cubic
yard of unclassified excavation, which price shall include all necessary labor, tools
and equipment.

2. Payment for material undercut will be paid at the Contact unit price per cubic yard of
unclassified excavation.

3. Payment for borrow will be made at the Contract unit price per cubic yard of borrow,
which price shall include all necessary labor, tools and equipment.

4. Payment for mucking will be made at the Contract unit price per cubic yard of
mucking, which price shall include all necessary labor, tools and equipment.

5. Payment for clearing and grubbing of areas within the construction limits will be
made in accordance with Section SM — Seeding and Mulching of these
Specifications.

6. Soil stripping (removal of topsoil and organics) shall be paid as part of the following
unit prices:

a. For fill areas, stripping shall be included in the unit price for Clearing and
Grubbing.
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b. For cut areas, stripping shall be included in the unit price for unclassified
excavation or other grading quantity.

7. Payment for seeding and mulching of borrow or disposal areas within the
construction limits will be made in accordance with Section CG - Clearing and
Grubbing of these Specifications.

8. Payment for any additional rock used as undercut backfill, in addition to that obtained
from on-site excavation, will be made in accordance with Section GA - Graded
Aggregate of these Specifications.

9. There will be no separate payment for clearing and grubbing or seeding and mulching
of borrow pits outside of the COMPANY s property.

10. There will be no separate payment for benching of existing slopes to accommodate an
embankment.

11. There will be no separate payment for rock encountered in soil cuts that are removed
by ripping.

END OF SECTION
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Section LA - Landscaping

LA-1 Description

Work shall include furnishing and installing trees, shrubs, sod, and other plantings as shown
on the project Plans. Completion of the work shall include full and exact compliance with
these specifications, and maintenance and watering until the latter of the final acceptance of
the landscaping or final completion of the overall project.

LA-2 Material

A. Nomenclature shall conform to the names given in the current edition of Standardized
Plant Names published by the American Joint Committee on Horticultural Nomenclature.
Names of varieties not included therein shall conform generally with names accepted in
the nursery trade.

B. Plantings:

1. Plants shall be measured when branches are in their normal position. Height and
spread dimensions specified refer to main body of plant and not extreme branches tip-
to-tip. The measurements specified are the minimum size acceptable and are the
measurements after pruning, where pruning is required.

2. Trees, shrubs, and other plantings shall be grown in a recognized nursery in
accordance with good horticultural practice and local and State regulations.

3. Provide healthy vigorous stock grown under climatic conditions similar to conditions
in the project area.

4. Plantings shall be free of disease, insects, eggs, larvae, and defects such as knots, sun-
scald, injuries, abrasions, or disfigurements.

5. Container-grown plants shall not be excessively root-bound.

6. No plant shall be accepted when the ball of earth surrounding its roots has been
cracked or broken. The diameter of the ball must be sufficient to encompass the
woody and non-woody roots necessary for the maximum development of the plant.
Plants shall be hardened off at the nursery prior to installation. Non-woody roots
shall be visible on 40% of the rootball growing through the burlap. Anti-transpirant
spray shall be applied immediately following installation.

C. Sod:

1. Sod shall be of firm, tough texture having a compact growth of grass with good root
development.
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2. The soil embedded in the sod shall be good clean earth that is free from stones and
debris.

3. Sod shall be free from fungus, vermin, and other diseases, and shall not contain
weeds or any other objectionable vegetation.

D. Fertilizers:

1. Fertilizer shall conform to ANSI A-300 Part 2.

2. Fertilizers for trees and shrubs shall have a ratio of 3:1:1 or 3:1:2 and fertilizers for
palms shall have a ratio of 3:1:3. Fertilizers shall have a salt index of less than 50.
Fertilizers shall be applied at a rate of 2-4 pounds nitrogen per 1,000 square feet, not
to exceed 6 pounds per 1,000 square feet annually.

3. Sod areas shall be treated with a 6-6-6 fertilizer, 100% organic, with minor elements,
applied at a rate of twenty (20) pounds nitrogen per 1,000 square feet. Seeded areas
shall conform to section SM — Seeding and Mulching.

4. A minimum of 50% of the total nitrogen shall be water-insoluble.

E. Native plant material collected from field locations shall only be allowed as noted on
Plans. Native plant materials shall be excavated and transported with care in accordance
with local practice.

LA-3 Execution

A. CONTRACTOR shall have crews controlled and directed by a landscape foreman well-
versed in plant materials, planting, reading blueprints, and coordination between job and
nursery, in order to execute installation rapidly and correctly.

B. Product handling:

1. The root balls of plants which cannot be immediately planted shall be protected from
wind and sun drying with moist soil or mulch.

2. Trees moved by winch or crane shall be thoroughly protected from chain marks,
girdling, or other bark slippage by means of burlap, wood battens, or other approved
methods.

3. Container-grown plants shall be carefully removed from the container so as not to
disturb the root system. Spades shall not be used to cut containers.

C. Existing conditions:

1. The CONTRACTOR shall verify all site conditions prior to construction.

February 2013 Div. Il — Site Work: Section LA Page 2 of 5



Norfolk Southern - Standard Specifications for Design and Construction

2. The CONTRACTOR shall exercise care in digging and other work so as not to
damage existing utilities or other obstructions. Plantings shall be adjusted to avoid
underground or overhead obstructions.

3. The CONTRACTOR shall remove all debris encountered during planting operations
from the landscaped area.

D. Job scheduling:
1. In general, work shall proceed as rapidly as the site becomes available.

2. Landscape installation shall not proceed until an adequate on-site source of water is
available.

3. CONTRACTOR shall be responsible for coordinating work with other involved
parties, including local or State agencies for work conducted on public rights-of-way.
CONTRACTOR is responsible for obtaining necessary permits for work conducted
on public property, and shall provide permit documents to the ENGINEER for
approval prior to submission to the permitting authority.

E. Plantings installation:

1. CONTRACTOR shall excavate circular plant pits with vertical sides as shown on the
Plans. Pit diameters shall be at least twice the diameter of the root ball.

2. All plants shall be centered in pits and set on compacted top soil to a depth such that
the finished grade level at the plant after settlement will be the same as that at which
the plant was grown.

3. Remove burlap from the top of the root ball only. No burlap shall be pulled off the
bottom or sides of the rootball. All broken or frayed roots shall be cleanly cut off.

4. Soil shall be backfilled, tamped lightly, and then settled by watering. No filling shall
be permitted on top of the root balls.

5. New plantings shall be set so that the final level of ground around the plants shall
conform to planned grades.

6. The amount of pruning on new plant materials shall be limited to the minimum
necessary to remove dead or injured branches. Pruning shall be in accordance with
ANSI A-300 Part 1 and shall be performed in such a manner as to not change the
natural habitat or shape of a plant.

7. All plant beds shall be top-dressed with mulch, pine bark, or other materials specified
on the project Plans.
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8. Temporary staking and other supports:

a. Plantings shall include temporary straps, stakes, or other supports as indicated on
the plans or for non-self-supporting plantings. Plantings shall also include
temporary supports to protect plants from damage caused by high winds or other
hazards.

b. Above-ground supports shall consist of flat, grommeted straps staked to the
ground using wood or metal stakes, unless otherwise shown on the Plans. Stakes
shall be placed at least 18 inches away from the trunk and the straps shall be
placed to avoid damage to the trunk. Install flagging on guy lines to help prevent
injury. Guy lines should allow a small amount of flexibility to encourage root
growth.

c. Guy lines and stakes shall be removed once the plant is self-supporting and stable.
d. Underground supports shall consist of wood stakes to stabilize root balls.
F. Sod installation:
1. Moisten prepared surface immediately prior to laying sod.

2. Solid sod shall be laid immediately upon delivery to site with closely abutting joints,
with a tamped or rolled even surface. Stagger end joints a minimum of 12 inches.

3. The CONTRACTOR shall bring the sod edge in a neat, clean manner to the edge of
all paving and shrub areas.

4. After the sod is laid, a top dressing of clean sand shall be evenly applied over the
entire surface and thoroughly washed in.

G. The CONTRACTOR shall fine grade all landscape areas, eliminating all surface
irregularities, depressions, sticks, stone, and other debris, and remove them from the site.
Rough grading shall be considered as site work per section GA — Grading.

LA-4 Maintenance

A. CONTRACTOR shall maintain all plant materials from the beginning of landscaping
until the latter of the final acceptance of the landscaping or final completion of the overall
project.

B. Maintenance shall include, but not be limited to: watering of turf and planting areas,
mowing, cultivation, weeding, pruning, disease and pest control, replacement of dead or
unacceptable materials, straightening turf or planter settlement areas, guy wire repair and
tightening, repairing washouts, and any other procedure consistent with good
horticultural practice necessary to insure normal, vigorous, and healthy growth of all
work.
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C. Mowing, if necessary prior to final acceptance, shall occur at regular intervals at a
mowing height of 3 inches when the grass reaches a height of 4-1/2 inches with a
standard rotary mower. At no time shall more than one third of the leaf surface be
removed.

D. The CONTRACTOR shall at all times keep the premises free from accumulations of
waste material or rubbish caused by construction activities.

LA-5 Guarantee

A. The CONTRACTOR shall guarantee to replace all plant materials for a period of time
after final acceptance as follows:

1. Trees (except palms): 180 days
2. Palms: 1 year

3. Shrubs and ground cover: 60 days
4. Sod: 30 days

B. Should any of the plant materials show 40% or more defoliation during the guarantee
period due to the CONTRACTOR s use of improper materials or workmanship, the
CONTRACTOR shall, upon written notice, replace the same within 15 days at no
additional cost to the COMPANY.

C. Damaged occurring from natural causes, floods, lightning strikes, freezing, winds above
60 mph, improper maintenance on the part of the COMPANY, fires, vandalism, or
animals is excluded from this guarantee.

D. This guarantee shall be in effect only if proper maintenance is performed by the
COMPANY after final acceptance of the CONTRACTOR’s work.

LA-6 Measurement and Payment

A. Trees, shrubs, and other plantings shall be measured and paid per each planting. Work
shall include materials, labor, excavation, installation, backfill, fine grading, mulching,
staking or guy lines, fertilizers, pruning, guarantee, and maintenance until final
acceptance and completion of the project.

B. Sod and other ground covers shall be measured and paid per square yard. Work shall
include materials, labor, installation, sand application, fine grading, mulching, fertilizers,
guarantee, and maintenance until final acceptance and completion of the project.

END OF SECTION
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Section SM - Seeding & Mulching

SM-1 Description

The Work shall consist of preparation of the seed bed, placement of the seed, application of
fertilizer and lime and mulching. The CONTRACTOR shall be responsible for seeding and
mulching earth slopes and surfaces constructed within the COMPANY's right of way limits
unless treated otherwise per plans.

SM-2 Material

A. Seed shall meet the following requirements unless otherwise specified:

1. All seeds shall be furnished from an established seed dealer or certified grower and
shall meet all local, State and federal laws and shall be labeled in accordance
therewith.

2. The CONTRACTOR shall furnish the ENGINEER all seed labels for the
ENGINEER's acceptance prior to placement of the seed. Labels shall show the seed
name (kind and variety), the germination test date and percentage, purity of the seed,
the percentage of noxious weeds and inert matter and the certification. The seed
analysis on the label shall be mechanically printed.

3. The percent purity and percent germination for all seeds shall be at least 95 and 87,
respectively.

4. Seed mixtures shall be as specified on plans.
5. Seed mixtures shall be uniformly mixed in the presence of the ENGINEER.

6. Seed mixtures for areas around buildings or fence perimeters to be mowed shall be as
shown on the plans or as designated by the ENGINEER.

B. Fertilizer shall meet the following requirements unless otherwise specified:

1. Fertilizer shall be grade 10-10-10 or any acceptable commercial grade fertilizer
providing the equivalent amounts of nitrogen, phosphoric acid and potash.

2. Fertilizer shall conform to all State and Federal laws.

3. The material shall be uniform in composition, free-flowing and suitable for
application with approved equipment.

C. Lime shall be agricultural grade, dolomitic limestone ground so that a minimum of 85
percent will pass a No. 10 sieve. Lime shall not contain less than 85 percent of calcium
carbonate and magnesium carbonate.

D. Mulch shall meet the following requirements unless otherwise specified:
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1. Mulch shall be non-toxic to vegetation and contain no growth or germination
inhibiting factors.

2. Straw mulch shall conform to the following requirements unless otherwise specified:
a. Straw mulch shall be air-dried hay or straw.
b. Material shall not be musty, moldy or otherwise of low quality.

3. Hydraulic mulch shall conform to the following requirements unless otherwise
specified:

a. Hydraulic mulch shall be virgin wood cellulose fibers.

b. The wood cellulose fibers shall not be water soluble and shall comply with the
following properties:

i.  Moisture content (maximum): 15% by weight
ii. Organic matter, wood fiber (min.): 95% by weight (oven dry basis)
iii. pH: 43-8.5

iv. Water-holding capacity (minimum): 400% by weight (over dry basis)

c. Material shall be packaged in moisture resistant packages or bags with the net
weight of the packaged material plainly shown on each package.

d. Material shall disperse evenly and rapidly and remain in slurry when agitated with
water.

e. Wood cellulose fiber shall be green in color to allow visual metering of its
application and, when sprayed uniformly on the surface applied to, shall form an
absorbent cover allowing percolation of water to the underlying surface.

SM-3 Seed Bed Preparation

A. Unless otherwise directed by the ENGINEER, the area to be seeded shall be scarified,
disked, harrowed, raked, or otherwise worked until it has been loosened and pulverized to
a minimum depth of 3 inches.

B. This operation shall only be performed when the soil is in tillable and workable
condition.

C. All stones, boulders, debris and similar material larger than 3 inches in any dimension
shall be removed.

D. The prepared surface shall be free of all weeds, clods, stones, roots, sticks, rivulets,
gullies, crusting and caking.
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E.

No seeds shall be sown until seed bed has been approved by the ENGINEER.

SM-4 Fertilizer and Lime Application

A.

D.

Fertilizer shall be applied uniformly at the rate shown on Plans, or at 1,500 pounds per
acre for commercial grade 10-10-10 fertilizer.

Lime shall be applied, separately or in one operation combined with seed and fertilizer at
a uniform rate of 2 tons per acre unless directed otherwise.

Fertilizer and lime shall be mixed into the top 'z inch of soil with a disk, harrow, rotary
tiller or other equipment.

Fertilizer and lime need not be worked into the soil as specified above when mixed with
seed and water and applied hydraulically.

SM-5 Seeding

A.

F.

No seed shall be sown when the soil is frozen, wet, or otherwise untillable or during high
winds.

Seed mixture and the application rate shall be as shown on Plans.

All leguminous seeds shall be inoculated or treated with approved cultures as specified
by the manufacturer or as directed by the ENGINEER before sowing or being mixed with
other seeds for sowing. Seeds shall be sown within 24 hours after treatment.

Seed shall be sown within 24 hours after application of the fertilizer and lime unless
applied in one operation.

Seed shall be sown uniformly by means of a rotary seeder, wheelbarrow seeder, hydraulic
equipment, or other means approved by the ENGINEER.

Distribution by hand shall not be allowed except for areas inaccessible to equipment.

SM-6 Straw Mulching

A.

Within 24 hours of seeding, straw mulch material shall be uniformly applied at a rate of 2
tons per acre unless the ENGINEER specifies a different rate which takes into account
the condition of the mulch material and the topography of the area seeded.

Mulch may be spread either by hand, mechanical spreaders, or by blowers.

Mulch shall allow sunlight to penetrate and air to circulate but also partially shade the
ground and conserve moisture.

. Mulch shall be held in place by spraying it with a satisfactory liquid asphalt or a

emulsified asphalt. The bituminous material may be applied immediately after the mulch
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is placed, or it may be injected into the mulch when the mulch is spread with a power-
driven spreader. Asphalt applied to the surface of the mulch shall be applied at a rate of
300 gallons per acre and if applied in one operation with the mulch at a rate of 200
gallons per acre. Rates may vary as needed to hold the mulch in place. The
CONTRACTOR shall protect any adjacent roadside features such as headwalls, posts,
signs and abutments from the bituminous spray. The CONTRACTOR shall not allow
bituminous material to flow into any streams, rivers, lakes, or catch basins.

Where state or local laws or ordinances prohibit the use of liquid asphalt or emulsified
asphalt, alternative products may be approved by the ENGINEER to hold mulch in place.
Material may be applied immediately after the mulch is placed or it may be injected into
the mulch and the mulch spread by means of a power driven mulch spreader. Application
rate shall be as recommended by the manufacturer or as directed by the ENGINEER.

SM-7 Hydraulic Seeding, Fertilization and Mulching

A.

m o 0 w

Hydraulic equipment shall be used for the application of fertilizer, seed, wood cellulose
fiber and water slurry. This equipment shall have a built-in agitation system with an
operating capacity sufficient to agitate, suspend and homogeneously mix slurry of the
specified amounts of wood cellulose fiber, fertilizer, seed and water. The slurry
distribution line shall be large enough to prevent stoppage. The discharge line shall be
equipped with a set of hydraulic spray nozzles which will provide even distribution of the
slurry. The slurry tank shall have a minimum capacity of 1,000 gallons.

Wood cellulose fiber shall be applied at a rate of 1,500 pounds per acre.
Fertilizer and lime shall be applied at the rate shown on the Plans or in SM-4.
The materials shall be combined in a manner recommended by the manufacturers.

All leguminous seeds shall be inoculated or treated with approved cultures as specified
by the manufacturer or as directed by the ENGINEER before mixing. Inoculants shall be
increased to five times the normal rate recommended by the manufacturer.

Slurry mixture shall be so regulated that the amounts and rates of application shall result
in a uniform application of all materials at rates not less than the amounts specified.

Slurry shall be applied in a sweeping motion, in an arched stream, so as to fall like rain,
allowing the wood cellulose fibers to build upon each other until an even coat is
achieved.

SM-8 Growth and Coverage

A.

Growth and coverage on areas seeded as specified shall be considered to be in reasonably
close conformity with the intent of the Contract when the vegetation, exclusive of that
from seed not expected to have germinated and shown growth at that time, has reached a
point of maturity such that each area shows a satisfactory visible growth with no bare
spots larger than six inches square.
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B. Bare spots shall be scattered and the total bare areas shall not comprise more than 1
percent of any given area.

SM-9 Restoration or Replacement

A. The CONTRACTOR shall maintain all seeded areas until final acceptance of the project
and shall restore or replace, at no cost to the COMPANY, any portion of the seeding
work which does not show satisfactory growth and coverage or which becomes damaged
prior to final acceptance.

B. Restoration or replacement work shall include the reestablishment of the grade or profile
of the area, refertilization, reseeding and remulching as directed by the ENGINEER.

SM-10 Measurement and Payment

A. Measurement

1. Areas that are seeded and mulched shall be measured (along the ground line and/or
slope) by the acre by the ENGINEER.

B. Payment

1. Payment for seeding and mulching will be made at the Contract unit bid price for
seeding and mulching, which price shall include all necessary material, labor and
equipment. Payment shall include all lime, fertilizer, seed, inoculant, mulch and
bituminous material supplied and applied by the CONTRACTOR, as well as any
ground preparation required.

2. There shall be no separate payment for reseeding or restoring areas that do not show
satisfactory growth and coverage or have been damaged.

END OF SECTION
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Division III: Pavement Surfaces

Section AP — Asphalt Pavement
Section CP — Concrete Pavement
Section GA — Graded Aggregate

Section RCC - Roller Compacted Concrete
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Section AP - Asphalt Pavement

AP-1 Description

The Work shall consist of furnishing and installing asphalt pavement. Asphalt paving shall
consist of all hot-mixed, hot-laid mixtures required for leveling, binder, or wearing course
construction for new paving or repaving.

Asphalt pavement shall be placed in one or more courses on a prepared base or underlying
course in conformity with the lines, grades, thicknesses and typical cross sections as shown
on the plans or as established by the ENGINEER.

AP-2 Material

A. Tack coat shall conform to the following material grades:

Application Temperature AASHTO
Type: Grade: Range (Degrees F): Specifications:
. SS-1, SS-1h 75-130 M 140
Emulsified Asphalt
RS-1, RS-2 110 - 165 M 140
Rapid Curing Cut- RC-70 80 - 225 M 81
Back Asphalt

B. If no grade of tack coat material is specified on the plans, the CONTRACTOR may

choose one of the materials specified in paragraph A for tack coat.

C. Asphalt cement for asphalt mixes shall conform to the requirements of AASHTO M 226
for the grade specified on the plans. Grade AC-20 shall be used if grade is not specified
on the plans.

D. Coarse aggregate (that retained on a No. 8 sieve) shall meet the following requirements
unless otherwise specified:

1.

2.

Coarse aggregate shall consist of crushed stone, or crushed or uncrushed gravel.

Material shall consist of clean, hard, tough, durable pieces, free from adherent
coatings, salts, organic material or friable, thin, elongated pieces.

Coarse aggregate shall conform to the requirements of ASTM D 692 and ASTM D

448.

Carbonate rock such as limestone or dolomite shall not be used as coarse aggregate
for wearing course mixtures unless otherwise approved by the ENGINEER.

E. Fine aggregate (that passing a No. 8 sieve) shall meet the following requirements unless
otherwise specified:
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1. Fine aggregate shall consist of natural sand or of sand prepared from stone or crushed
gravel, or a combination thereof.

2. Material shall consist of hard, tough grains, free of injurious amounts of clay, loam,
or other deleterious substances.

3. Fine aggregate shall conform to the requirements of ASTM D 1073.

4. Fine aggregate shall have a minimum sand equivalent value of 35 and 45 for binder
and wearing courses, respectively, when tested in accordance with AASHTO T 176.

F. Mineral filler for bituminous slurry surface shall conform to ASTM D 242.

G. Bituminous material for the bituminous slurry surface shall be an Emulsified Asphalt,
Type SS-1h, or a Catonic Emulsified Asphalt, Type CSS-1h, conforming to the
requirements of AASHTO M 140 and AASHTO M 208, respectively.

H. The use of heat-stable anti-stripping agents shall be in accordance with the manufacturer's
recommendations, but in no case shall it exceed a maximum of 1.0 percent or be less than
0.3 percent by weight of the asphalt cement. Such agents shall contain no ingredients
harmful to the asphalt cement and shall not appreciably alter the specified characteristics
of the bituminous material.

I.  Substitution of local materials (such as processed reef shell) shall be subject to the
approval of the ENGINEER.

J.  Paving fabric (asphalt overlay textile) shall conform to Section EF - Engineering Fabric
of these Specifications.

AP-3 Composition of Mixes

A. The following table shows acceptable gradations and mix designs which shall be used.
The CONTRACTOR may choose from one or more mixes (subject to the following
requirements) when no mix is shown on the plans. In addition, established State
Highway Department mixes meeting the recommended criteria may be substituted
subject to the approval of the ENGINEER.

In general, mix designs 2A - 5A shall be used for level or binder courses. Mix designs 5A -
8A shall be used for wearing courses.
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Sand Sheet
Asphalt Concrete Asphalt | Asphalt
Mix Designation and Nominal Maximum Size of Aggregate
Siewve Size| 1-1/2in. 1 in. 3/4in. Vs in. 3/8 in. No. 4 No. 16
M'.X 2A 3A 4A 5A 6A 7A 8A
Design
Grading of Total Aggregate (Coarse Plus Fine, Plus Filler If Required) Amounts Finer Than
Each Laboratory Siewe (Square Openings) Weight %
2-1/2 in.
2 in. 100
1-1/2in. | 90to 100 100
1 in. 90 to 100 100
3/4 in. 56 to 80 90 to 100 100
V5 in. 56 to 80 90 to 100 100
3/8 in 56 to 80 90 to 100 100
No. 4 23 to 53 29t059 | 35t065 | 44t0o74 | 55t0 85 | 80to 100 100
No. 8 15 to 41 19to45 | 23t049 | 28to58 | 32to 61 | 65t0 100 | 95to 100
No. 16 40to 80 | 85to 100
No. 30 25t0 65 | 70to 95
No. 50 4t0 16 5to 17 5to 19 5to 21 7 to 23 7 to 40 45t0 75
No. 100 3to 20 20 to 40
Asphalt Cement, Weight Percent of Total Mixture
% | 3t08 | 3t09 | 4t010 | 4t011 | 51012 | 71012 8to 12
Suggested Coarse Aggregate Sizes
4 and 67 Sand 7 67 or 68
or or or 7or 78 8
4 and 68 57 6 and 8

B. Mixes designed for level or binder courses shall use either No. 2 or No. 3 gradation of

fine aggregate as listed in the mix table below to be combined with a grade of coarse
aggregate. No. 4 gradation may also be used for the coarse and fine aggregate for the

wearing courses consisting of sheet asphalt (§8A) or sand asphalt (7A).

Gradation Requirements for Fine Aggregate

February 2013

Amounts Finer Than Each Laboratory Siewe (Square Openings), Weight %

Sieve | Gradation No. | Gradation No. | Gradation No. | Gradation No.

Size 1 2 3 4

3/4 in. 100 100

No. 4 80 to 100 95 to 100 100 100

No. 8 65 to 100 70 to 100 75 to 100 95 to 100

No. 16 40 to 80 40 to 80 50to 74 85to 100

No. 30 20 to 65 20to 65 28to 52 65 to 90

No. 50 7 to 40 7 to 40 8to 30 30to 60

No. 100 2to 20 2to 20 0to 12 5to 25

No. 200 Oto 10 0to 10 Oto 5 0to 5
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C.

D.

Pavement shall have a minimum stability factor of 1,500 pounds when designed by the
Marshall Method and tested in accordance with ASTM D 1559. The percent air voids
shall range from 3-8 for binder courses and 3-5 for wearing courses. Flow shall range
from 8-16 units (unit = 0.01 inch).

The use of mineral filler if needed to meet the required mixture stability shall not exceed
5 percent by weight of the total mixture.

AP-4 Documentation, Testing and Acceptance

A.

B.

Acceptance testing of asphalt pavement shall be the responsibility of the COMPANY.

The CONTRACTOR shall furnish the mix design to the ENGINEER for approval. The
mix design shall specify:

1. Mix producer and location.

2. Mix designation or type as outlined in subsection AP-3 of this Section.
3. Type and gradation of aggregate.

4. Type and grade of asphalt cement.

5. Percent of bitumen based on the total weight of the mixture, exclusive of water and
solvents.

The COMPANY shall sample and test individual materials on a random basis.
Conformance with Specification requirements, continuous uniformity and proper
workability of the mixture shall determine the acceptance of the mixtures.

Acceptance of mixtures for gradation, crushed particle content and bitumen shall be
determined on the basis of random extractions and gradation tests performed by the
COMPANY.

Acceptance of mixture for compaction shall be determined on the basis of density tests
performed on a random basis by the COMPANY.

The COMPANY shall perform testing required to determine the minimum stability
factor.

The COMPANY shall furnish the results of tests performed to the CONTRACTOR. If
the CONTRACTOR does not agree with the COMPANY ’s test results, he may request in
writing to the COMPANY that additional tests be made. The written request shall
include the CONTRACTOR’s test results. Upon receipt and approval of the written
request for additional testing, the COMPANY shall perform one additional test for the
particular test in question.
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H. Asphalt pavement in place not meeting the material specification, mix design or density
test shall be removed and replaced by the CONTRACTOR at no cost to the COMPANY.

AP-5 Equipment

A. Equipment and tools necessary for handling materials and performing all parts of the
Work shall be approved by the ENGINEER as to design, capacity and mechanical
condition. The equipment shall be at the jobsite sufficiently ahead of the start of
construction operations to be examined. Any equipment not maintained in satisfactory
working order, or which is proved inadequate, shall be improved or new equipment
substituted, as directed by the ENGINEER.

B. Asphalt mixing plants shall be of either the batch-type or the continuous mixing type
(which includes the dryer-drum mixing plant) and must be capable of producing a
uniform mixture within the job-mix tolerances.

C. Asphalt pavers shall meet the following requirements:

1. Pavers shall be self-contained, power-propelled units provided with an activated
screed or strike-off assembly, heated if necessary, and capable of spreading and
finishing asphalt mix in lane widths applicable to the specified typical section and
thickness as shown on the plans or as established by the ENGINEER.

2. Pavers shall be equipped with a receiving hopper having sufficient capacity for a
uniform spreading operation. The hopper shall be equipped with a distribution
system to place the mixture uniformly in front of the screed, or strike-off assembly.

3. The screed or strike-off assembly shall produce effectively a finished surface of the
required evenness and texture without tearing, shoving or gouging the mixture.

4. When laying mixtures, the paver shall be capable of operation at forward speeds
consistent with satisfactory laying of the mixture.

5. Paver shall be capable of smoothing and adjusting all longitudinal joints between
adjacent strips or courses of the same thickness.

6. Paver shall be equipped with a mechanical device to be able to adjust to grade so that
minor changes in elevation will not be reflected in the finished surface and that the
paver will confine the edges of the mixture to the true lines.

7.  Equipment used for shoulder and similar construction shall be capable of spreading
and finishing the courses in widths shown on the plans.

D. Compaction equipment shall meet the following requirements:

1. Compaction equipment shall consist of steel-wheel, pneumatic tire or vibratory
rollers, or any combination of the three.
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2. All rollers shall be self-propelled and in satisfactory working condition and be
capable of reversing without backlash.

3. Steel-wheel rollers shall be equipped with scrapers.

4. Steel-wheel rollers may be of three types; three-wheel rollers of 10 to 12 tons in
weight, two-axle tandem rollers of 8 to 12 tons in weight, and three-axle tandem
rollers of 12 to 18 tons in weight.

5. Pneumatic tire rollers shall be of the oscillating type and equipped with smooth tires
of equal size, diameter and ply rating. Minimum contact pressure shall be 85 psi.
Wobble-wheel rollers shall not be permitted.

6. All rollers shall have a system for moistening each wheel or roll with water or a
water-detergent solution to prevent adhesion of the mixture.

7. In areas inaccessible to power-driven steel-wheel rollers or pneumatic tire rollers,
power driven trench rollers, tampers or other suitable equipment may be used.

E. Trucks used for hauling asphalt mixtures shall meet the following requirements:

1. Trucks shall have tight, clean, smooth, metal beds which have been thinly coated with
a water-detergent solution, paraffin oil, a lime-water solution, or a commercial release
agent to prevent the mixture from adhering to the beds. The use of kerosene or
similar products will not be permitted.

2. Trucks shall be in good mechanical condition. No trucks shall be used which cause
segregation of materials because of faulty spring suspension, or other faults; which
show large oil leaks; or which cause undue delay in delivery of material.

3. Each truck shall be covered by a tarpaulin or other suitable cover which will protect
the mixture from moisture and foreign matter and prevent the rapid loss of heat
during transportation.

4. When necessary to maintain the specified temperature until discharge at the job site,
truck bodies shall be insulated and covers securely fastened.

F. Distributors used for application of tack coats shall meet the following requirements:

1. Distributors shall be of the pressure-type, except that a hand spray bar may be used in
areas inaccessible to a distributor.

2. Distributor shall be equipped with properly working pressure gauges, thermometer
and spray bars.

3. Distributor shall be capable of applying material in controlled rates of from 0.05 to
2.0 gallons per square yard under a uniform pressure. The variation from a specified
rate shall not exceed 0.02 gallon per square yard.
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4. Distributor shall be operated so that the bituminous material is heated evenly and
applied uniformly on variable widths of surfaces up to 15 feet.

G. Slurry mixing machines shall meet the following requirements:

1. The slurry mixing machine shall be a continuous flow mixing unit, truck mounted,
capable of delivering accurately, predetermined, properly proportioned amounts of
aggregate, water and emulsified asphalt to an approved mixing unit and to discharge
the thoroughly mixed product on a continuous flow basis.

2. The machine shall have sufficient storage capacity for aggregate emulsified asphalt,
mineral filler and water to maintain an adequate supply to the proportioning controls.
Sufficient machine storage to mix properly and apply a minimum of eight tons of
aggregate without the use of auxiliary trucks and tanks shall be provided.

3. The machines shall be fully powered so as to produce and spread slurry of an
acceptable and uniform consistency without the addition of excessive water.

4. The machine shall be equipped with an approved fines feeder that shall provide a
uniform, positive, accurately metered, predetermined amount of the specified mineral
filler at the same time and location that the aggregate is fed.

5. The machine shall be equipped with a water pressure system and nozzle type spray
bar to provide a water spray to the road surface immediately ahead of the slurry
spreading equipment.

6. The CONTRACTOR shall have multiple machines to assure high production.
H. Slurry spreading equipment shall meet the following requirements:

1. A squeegee distributor box shall be attached to the slurry mixing machine. The
distributor shall be equipped with flexible material in contact with the surface to
prevent loss of slurry from the distributor box. The rear flexible seal shall be adjusted
to width. It shall be maintained so as to prevent loss of slurry on varying grades and
crown by adjustments to assure uniform spread.

2. The box shall be equipped with a steering device and shall be kept clean and free of
any build-up of asphalt and aggregate.

3. A burlap drag may be required by the ENGINEER to obtain the desired texture.

4. Additional equipment may consist of a power broom or blower and any other
necessary tools.

AP-6 Surface Preparation

A. Surfaces to be paved shall be true to line and grade and contain no depressions or soft
spots.
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B. Prior to paving, all loose material, silt spots, vegetation, or other foreign material shall be
removed from the existing surface and cracks.

C. The surface shall be free of ice and snow.

D. Existing surfaces that are warped or irregular shall be brought to a uniform grade and
cross section by use of a leveling mixture. In addition, all holes and depressions within
the existing pavement shall be patched and compacted to a tight surface conforming to
the surrounding area. All such areas that are unstable shall be removed and backfilled
with crushed stone before patching. Excavation of holes and/or depressions for patching
shall have vertical sides and sharp corners. Patching and leveling materials shall consist
of one of the specified binder mixtures.

E. A soil sterilant shall be applied to cracks in existing asphalt pavement surfaces prior to
the installation of any paving fabric or application of tack coat. Application shall be in
accordance with the manufacturer's recommendations.

F. Paving fabric shall be installed as shown on the plans or as directed by the ENGINEER.
Installation shall be in accordance with Section EF - Engineering Fabric of these
Specifications.

G. As noted on Plans, tack coats shall be applied to all asphalt surfaces as follows:

1. Tack coat shall be applied to all asphalt surfaces prior to application of next asphalt
pavement layer, regardless of when previous layer was completed, at a rate between
0.05 and 0.15 gallons per square yard. Surface must be swept clean of all loose dirt,
clay, or other objectionable materials prior to application. No more tack coat shall be
applied that can be covered with asphalt paving during daylight hours of the same day
that the tack coat was applied. No vehicles or equipment, other than pavers and
asphalt delivery trucks shall be allowed on the tack coat. Asphalt delivery trucks
shall be routed to a staging area to prevent tracking of excessive dust or loose
materials on the tack coat. Tack coat which loses its adhesiveness due to dust or
other foreign matter shall be replaced by the CONTRACTOR at no expense to the
COMPANY.

2. Where the tack coat is applied adjacent to curbs, gutters, valley gutters, sign posts,
foundations, or other surfaces not to be paved, such surfaces shall be covered with
heavy building paper or otherwise protected as approved by the ENGINEER while
the tack coat is being applied. Any bituminous material deposited on such surfaces
shall be removed. An exception would be where contact surfaces shall be painted
with a uniform layer of the bituminous material before paving.

3. The CONTRACTOR shall exercise caution to prevent tack coat materials from
entering waterways or drainage systems due to runoff.

4. The CONTRACTOR shall be responsible for the protection of the tack coat from
traffic until the subsequent layer of asphalt paving is placed. Damaged tack coat shall
be replaced by the CONTRACTOR at no expense to the COMPANY.
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AP-7 Weather Limitations

A. Tack coats shall not be applied to any wet or frozen surface.

B. Asphalt paving shall be performed only when the material can be placed such that it
attains its full strength.

C. Mixtures may not be placed on frozen surfaces, excessively wet surfaces, or when
pending weather conditions would otherwise prevent its proper placement and
compaction.

D. Tack coats and asphalt mixtures shall not be placed when either the air temperature or the
temperature of the surface on which the material is to be placed is below 40°F.

E. Rolling and finishing operations shall be completed during daylight hours.

F. The CONTRACTOR shall make no claims against the COMPANY for delays due to
unfavorable weather conditions.

AP-8 Construction Procedure

A. Asphalt mixture shall be placed while the mixture temperature range is between a
minimum of 250°F and a maximum of 325°F.

B. Except for leveling courses, the mixture shall be unloaded into the mechanical hopper
and spread by a mechanical paver in the layers and compacted depth specified on the
plans or as specified by the ENGINEER.

C. The mixture shall be free from lumps and shall be spread while still in a workable
condition. Hand placement shall be allowed only in those areas inaccessible to the paver.

D. Spreading for leveling courses may be accomplished by means of a motor patrol
following a spreader.

E. Placement shall be as continuous as possible.

F. The surface shall be rolled after the asphalt mixture has been spread, struck-off and
surface irregularities adjusted. The mixture shall be in the proper condition so that rolling
does not cause undue displacement, cracking, or shoving. The number, weight and type
of roller used shall be sufficient to obtain the required compaction while the mixture is in
a workable condition. Unless otherwise directed, rolling shall begin at the sides and
proceed longitudinally parallel to the center of the pavement, each trip overlapping at
least 2 the roller width. When abutting a previously placed lane, the longitudinal joint
shall be rolled first, followed by the regular rolling procedure. Asphalt concrete shall be
compacted to an average density of not less than 93 percent of the maximum theoretical
density as determined by AASHTO T 209.
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G.

The finished surface of the binder course shall not vary more than % inch, and the
finished surface of the wearing course shall not vary more than 1/8 inch, as measured
from the bottom of a 10 foot straightedge laid across the pavement after compaction.

Final rolling shall continue until all roller marks are eliminated.

Outside edges of pavement area shall be compacted and rounded from the new pavement
and to the existing base surface.

Any raveling or cracking along edges shall be repaired by the CONTRACTOR at no
expense to the COMPANY.

AP-9 Joints

A.

Joints between old and new pavements, or between successive days work shall be made
so as to ensure thorough and continuous bond between the old and new mixtures.

. Longitudinal and transverse joints shall be made in a careful manner and shall present the

same texture and smoothness of other sections of the course. Edges that have adjacent
paving shall be compacted with a near vertical face.

Longitudinal joints in sucessive pavement layer shall be staggered a minimum of 6”. For
areas where a defined travel lanes is desired, the longitudinal joint in the wear surface
shall occur at the lane line.

Transverse joints shall be formed by cutting back on the previous run to expose the full
depth of the course. A brush coat of asphalt material shall be used on contact surfaces of
transverse joints just before additional mixture is placed against previously rolled
material.

AP-10 Bituminous Slurry Surface

A.

B.

No coal tar shall be allowed.

Bituminous slurry surface shall be uniformly placed on existing pavement at locations as
shown on the plans or as directed by the ENGINEER.

Bituminous material shall conform to the requirements of subsection AP-3 of this
Section.

Stone aggregate shall conform to mix designs 7A or 8A as previously specified in
subsection AP-3 of this Section.

Water used with the slurry mixture shall be potable and free of harmful soluble salts. A
minimum amount of water shall be added as necessary to obtain a fluid and homogeneous
mixture. Total time of mixing shall not exceed 4 minutes.
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F. Prior to placement of the slurry coat, the CONTRACTOR shall sweep the surface with a
power broom removing all dirt, debris and loose material. All cracks shall be cleaned to
a depth of 1 inch by using power brooms, compressed air, high pressure water, or any
other method approved by the ENGINEER. Water flushing shall not be permitted in
areas where considerable cracks are present in the pavement surface.

G. The residual asphalt content shall range from 7.5 percent to 13.5 percent by weight, of the
dry aggregate, with final blend to be determined by the ENGINEER.

H. The surface shall be fogged with water immediately preceding slurry application at the
maximum rate of 0.05 gallons per square yard.

I.  Slurry shall be spread using an approved slurry mixer equipped with a mechanical type
squeegee distributor. Other squeegees may be used in inaccessible areas, if approved in
advance by the ENGINEER. Care shall be taken in leaving no unsightly appearance
from hand work.

J. Rate of application shall be a minimum of 10 pounds per square yard.

K. Slurry shall not be applied if either the pavement or ambient temperature is 55°F or less
and falling, but may be applied when both the ambient and pavement temperature are
45°F or above and rising. Whenever the relative humidity exceeds 80 percent or the
weather is overcast, the application of the slurry shall be at the direction of the
ENGINEER.

L. Finished surface shall have a homogenous appearance and be free of streaks, lumping, or
excessive build-up. Cured slurry shall fill all cracks, adhere firmly to the existing
surface, and have good skid resistance texture.

M. Treated areas shall be allowed to cure before exposed to traffic.
N. Any damage to uncured slurry shall be the responsibility of the CONTRACTOR.

AP-11 Compacted Stone Shoulders

A. CONTRACTOR shall use crushed stone material as specified in Section GA - Graded
Aggregate of these Specifications for placement as compacted shoulder on newly paved
asphalt areas.

B. Slope and length of shoulders shall conform to the typical section shown on the plans or
as directed by the ENGINEER.

C. Rolled compaction shall be even and smooth with the edge of the asphalt and tapering to
the outer shoulder of the subbase.
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AP-12 Measurement and Payment

A. Measurement

1.

Asphalt quantities for use in new paving or repaving shall be determined by the
ENGINEER. Measurement of the asphalt mixture placed shall be by the number of
tons placed as determined from CONTRACTOR supplied weight tickets, by the
number of finished square yards placed as measured by the ENGINEER, or as
otherwise shown on the bid sheet.

Paving fabric shall be measured in accordance with Section EF - Engineering Fabric
of these Specifications.

There shall be no separate measurement for soil sterilant applied.

Crushed stone used in shoulder construction shall be measured in accordance with
Section GA - Graded Aggregate of these Specifications.

Measurement of the bituminous slurry shall be determined by the number of square
yards placed as measured by the ENGINEER.

Milling of existing pavement shall be measured per square yard milled as measured
by the ENGINEER.

All linear and surface area measurements shall be based on planimetric measurements
(two-dimensional planar surface projection). No allowance shall be made for
pavement cross-slopes, crowns, or other vertical features.

B. Payment

1.

Payment for new asphalt pavement will be made at the Contract unit bid price of new
asphalt pavement, which price shall include all necessary material, labor and
equipment. Payment shall also include preparation of roadbed for new paving such as
leveling the surface or proof rolling.

Payment for asphalt provided for overlays, leveling, or patching will be included in
the Contract unit bid price for repaving asphalt, which price shall include all
necessary material, labor and equipment. Payment shall also include the removal of
any defective or broken asphalt pavement, sweeping the existing pavement and the
application of a tack coat.

. Payment for undercutting an unsatisfactory subgrade and backfilling with crushed

stone will be in accordance with Section GR - Grading and Section GA - Graded
Aggregate, respectively, of these Specifications.

Payment for crushed stone used as a base course or for shoulder construction will be
made in accordance with Section GA - Graded Aggregate of these Specifications.
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5. Payment for installation of paving fabric will be made in accordance with Section EF
- Engineering Fabric of these Specifications.

6. Payment for the placement of bituminous slurry will be made at the Contract unit bid
price per square yard of bituminous slurry placed, which price shall include all
necessary material, labor and equipment including preparation of the existing surface.

7. Payment for milling shall be made at the Contract unit price per square yard of
milling area. The price shall include all equipment, material, transport, and labor.
The price shall also include disposal of millings unless otherwise directed by the
ENGINEER or on the Plans.

8. No separate payment will be made for the following:
a. Testing performed by the CONTRACTOR.

b. Replacing asphalt in connection with the installation of utilities, conduit, or
drainage. Payment for the required asphalt shall be included in the payment for
the installation of utilities, conduit, or drainage.

END OF SECTION
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Section CP - Concrete Pavement

CP-1 Description

The Work shall consist of furnishing and installing concrete pavement including dolly pads
and miscellaneous slabs as shown on the plans. Concrete pavement shall be placed on a
prepared subbase in conformity with the lines, grades, thicknesses and typical cross sections
as shown on the plans or established by the ENGINEER.

CP-2 General Conditions

A.

E.

The CONTRACTOR shall furnish and deliver to the jobsite the required materials
specified on the plans or in these Specifications. The CONTRACTOR shall unload and
stockpile materials in an orderly manner at locations designated by the ENGINEER.

Materials shall be protected from damage due to weather. No deteriorated or damaged
material shall be used.

The CONTRACTOR shall protect the pavement against traffic. This shall include
flaggers to direct traffic and erection and maintenance of standard warning signs and
lights. Any damage to the pavement occurring prior to final acceptance shall be repaired
or the pavement replaced at no expense to the COMPANY.

In order that the concrete may be properly protected against the effects of rain before the
concrete is sufficiently hardened, the CONTRACTOR shall be required to have available
at all times materials for the protection of the edges and surface of the unhardened
concrete. For protection of the pavement edges, such material shall consist of standard
metal forms or wood plank, which has a nominal thickness of no less than 2 inches and a
nominal width of no less than the thickness of the pavement at its edges. Covering
material such as burlap, cotton mats, curing paper, or plastic sheeting shall be provided
for the protection of the pavement surface. When rain appears imminent, paving
operations shall stop. All available personnel shall be used to protect the pavement.

Water shall not be allowed to pond on the new pavement surface.

CP-3 Material

A. Cement shall be Type IA or IIIA air-entrained Portland cement and conform to the

C.

requirements of AASHTO M 134. The type of cement shall be as shown on the plans or
as specified by the ENGINEER.

Air-entraining admixture shall be of the neutralized vinsol resin type and conform to the
requirements of ASTM C 260. The percentage of air-entrainment shall be as shown on
the plans or as specified by the ENGINEER.

Admixtures, except air-entraining agents, used to alter the normal properties of concrete
shall be used only upon the approval of the ENGINEER and conform to the requirements
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of ASTM C 494. Chemical admixtures for flowable concrete shall conform to the

requirements of ASTM C 1017.

D. Coarse and fine aggregate shall conform to the requirements of AASHTO M 80 and

AASHTO M 6, respectively, and meet the following requirements:

1. Do not use aggregate containing particles that are reactive with alkalis, including
opaline, unless ASTM C 1260 test results show less than 0.10% expansion in 16 days
and low alkali cement (less than 0.6% alkali) is used.

2. Gradation shall meet the requirements shown in subsection CP-5. Gradation shall
also meet the requirements of ASTM C 33 for fine aggregate and ASTM C 33 Table

2 for coarse aggregate.

3. Aggregate shall meet the following impurities limits:

Maximum Percent by

Description: Weight
Fine Coarse
Clay lumps 1.0% 0.25%
Coal and lignite 1.0% 0.25%
Alkali Trace Trace
Material finer than a No. 200 sieve 4.0% 0.5%%*
Other deleterious substances (such as shale, mica,
. . 3.0% -
coated grains, soft and flaky particles)
Soft fragments - 2.0%
Other deleterious substances (such as friable, thin,
. . - 1.0%
elongated, or laminated pieces)

* When the material finer than the No. 200 sieve consists essentially of crusher
dust, the maximum amount permitted shall be 1.5 percent.

E. Water shall meet the following requirements:

1. Water shall be reasonably clear and free from oil, salt, sugar, acid, alkali, organic and

other injurious substances.

2. Water shall be tested in accordance with and meet the requirements of AASHTO T 26

unless known to be of potable quality.

3. Water shall not contain impurities in excess of the following limits:

a. Acidity or alkalinity (as CaCOs3): 0.05%
b. Total organic solids: 0.05%

c. Total inorganic solids: 0.05%

4. Where the source of water is relatively shallow, the intake shall be so enclosed to

exclude silt, mud, grass, or other foreign materials.
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5. Non-potable water may be used if mortar cubes made with the water in question have
7 and 28 day strengths equal to at least 90 percent of similar specimens made with the
sand cement and potable water. Testing shall conform to the requirements of
AASHTO T 71.

F. Reinforcing bars shall meet the following requirements:

1. Bars shall be intermediate grade, new deformed billet steel, conforming to the
requirements of ASTM A 615, Grade 40 or 60.

2. Size, grade, shape and length shall be as shown on the plans.
3. Bars shall be free from dirt, paint, oil, grease, thick rust and other foreign substances.

4. Reinforcing bars shall be accurately cold bent to the shapes and dimensions specified.
The minimum bend diameter shall be as shown in the table below, except that for
sizes No. 3 to No. 11, inclusive, Grade 40 bars, the minimum diameter shall be 5 bar

diameters.

a. Bar sizes No. 3 through No. 8: 6 bar diameters minimum (Grade 60)
b. Bar sizes No. 9 through No. 11: 8 bar diameters minimum

c. Bar sizes No. 14 and No. 18: 10 bar diameters minimum

5. Bars shall be bent in the plane for which they were designed. Maximum allowable
deviation for No. 7 bars and under shall be 1/2 inch out of plane and for No. 8 bars
and over 1 inch out of plane.

6. Reinforcement supports shall be all plastic or all stainless steel.
G. Dowel bars for transverse expansion joints shall meet the following requirements:

1. Dowel bars shall be plain round bars of the grade and size as shown on the plans and
conform to the requirements of AASHTO M 31 or M 42.

2. Bars shall be smooth, round and have all cutting burrs, loose mill scale, rust, grease
and oil removed.

3. Before installation, each dowel bar shall be painted with one coat of industrial grade
zinc base primer, epoxy, or other approved rust inhibitive primer.

H. Metal sleeve or tube assembly for transverse expansion joints shall be of an approved
design, mortar tight, of sufficient length to prevent collapse and at least 4 inches in
length.
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I. Tie bars shall meet the following requirements:

1. Tie bars shall be deformed bars of the grade and size as shown on the plans and
conform to the requirements of AASHTO M 31 or M 42.

2. Bars shall be smooth, round and have all cutting burrs, loose mill scale, rust, grease
and oil removed.

J. Anchor bolts shall be of the type and of the diameter as shown on the plans.

K. Epoxy bonding compound shall conform to the requirements of ASTM C 881, Type I,
Grade 1 or 2, and shall be subject to the approval of the ENGINEER.

L. Water stop shall be polyvinyl chloride (PVC) made from virgin raw materials and shall
conform to the requirements of the U.S. Army Corps of Engineers Specification CRD C
572.

M. Grout for anchor bolt and dowel placement shall be non-shrink, non-metallic and
conform to the requirements of ASTM C 1107 and CRD C 632, Grade B. The minimum
compressive strength after 28 day shall be 5,000 psi.

N. Non-epoxy bonding compound shall conform to ASTM C 1059 Type II. Compound
shall be only used when joining new to existing concrete where bonding compound
cannot be placed immediately prior to pouring new concrete.

O. Preformed expansion joint filler shall conform to the requirements of ASTM D 1751.
P. Curing coverings shall meet the following requirements:

1. Coverings may consist of hay, straw, burlap, liquid membrane-forming compounds,
white polyethylene sheeting, or waterproof paper.

2. Hay or straw must be free of objects such as sticks, stones, or ingredients that might
damage or discolor the concrete surface.

3. Burlap shall conform to the requirements of AASHTO M 182, Class 3 or 4.

4. Liquid membrane-forming compounds shall conform to the requirements of
AASHTO M 148, Type 2 (white pigmented). Type 1 (clear or translucent) may be
used when shown on the plans or as directed by the ENGINEER.

5. Polyethylene sheeting shall be white opaque and conform to the requirements of
AASHTO M 171.

6. Waterproof paper shall be white and conform to the requirements of AASHTO M
171.
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Q. Joint sealing compound shall meet and/or exceed ASTM D 5893-96 “Standard
Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint
Sealant for Portland Cement Concrete Pavements,” Type NS (Non-Sag).

R. Backer rod shall be closed-cell, expanded polyethylene foam rod.

S. Steel welded wire fabric shall meet the following requirements:
1. Fabric shall conform to the requirements of AASHTO M 55.
2. Wire spacing and size shall be as shown on the plans.

3. All fabric shall be free from dirt, paint, oil, grease, thick rust and other foreign
substances.

4. Tt shall be permissible for the CONTRACTOR to furnish longitudinally hinged wire
fabric for sheets of a required width of 8 feet or greater. The hinge shall be made by
looping the transverse wires around a longitudinal wire and shall be capable of
developing the full strength of the transverse wire. The hinge shall be located within
12 inches of the center of the width of the sheet.

5. Fabric may be spliced by overlapping the sheets not less than 12 inches.
T. Materials shall be installed in accordance with the manufacturer's recommendations.

CP-4 Equipment

A. Equipment and tools necessary for handling materials and performing all parts of the
Work shall be approved by the ENGINEER as to design, capacity and mechanical
condition. The equipment shall be at the jobsite sufficiently ahead of the start of
construction operations to be examined. Any equipment not maintained in satisfactory
working order, or which is proved inadequate, shall be improved or new equipment
substituted, as directed by the ENGINEER.

B. Batching plant equipment shall meet the following requirements:

1. The batching plant shall include bins, weighing hopper and scales for fine aggregate
and for each size of coarse aggregate.

2. If cement is used in bulk, a separate bin, hopper and scale for cement shall be
included. The weighing hopper shall be properly sealed and vented to preclude
dusting during operation.

3. Bins with adequate separate compartments for fine aggregate and for each size of
coarse aggregate shall be provided in the batching plant.

4. Scales for weighing aggregates and cement shall meet the following requirements:
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a. The scales for weighing aggregates and cement shall be inspected, approved and
sealed in accordance with the requirements of the appropriate state or local
regulating agency.

b. Scales shall be inspected and sealed as often as the ENGINEER may deem
necessary to assure their continued accuracy. The CONTRACTOR shall have on
hand not less than 50 pound weights for frequent testing of all scales.

c. Batching plants equipped to proportion aggregates and bulk cement by means of
automatic weighing devices may be used.

5. Water measuring equipment shall meet the following requirements:

a. Unless the water is weighed, the water measuring equipment shall include an
auxiliary tank from which the measuring tank shall be filled.

b. The measuring tank shall be equipped with an outside tap and valve to provide for
checking the setting, unless other means are provided to readily and accurately
determine the amount of water in the tank.

c. The volume of the auxiliary tank shall be at least equal to that of the measuring
tank.

6. A positive, automatic mechanical method shall be used for adding admixtures in
solution.

7. Mixers at the jobsite or at a central location shall meet the requirements of subsection
CP-7 of this Section.

C. Truck mixers used for mixing and hauling concrete and truck agitators used for hauling
central mixed concrete shall conform to the requirements of AASHTO M 157.

D. Non-agitator trucks shall meet the following requirements:

1. Bodies of non-agitating trucks hauling concrete shall be smooth, mortartight, metal
(non-aluminum) containers and shall be capable of discharging the concrete at a
satisfactory controlled rate without segregation.

2. The concrete shall be discharged from the bottom of the container. If discharge is
accomplished by tilting the body, the surface of the load shall be retarded by a
suitable baffle.

3. Covers shall be provided when needed for protection.

E. The finishing machine shall be designed and operated to strike off, consolidate and obtain
a smooth finish. The top of the forms, if used, shall be kept free from accumulation by an
effective device attached to the machine and the travel of the machine on the forms shall
be maintained true.
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F. Vibrators shall meet the following requirements:

1. For full width vibration of concrete pavement, vibrators may be either the surface pan
type or the internal type with either immersed tube or multiple spuds.

2. They may be attached to the spreader or the finishing machine, or may be mounted on
a separate carriage.

3. Vibrators shall not come into contact with joint, load transfer devices, subgrade, or
side forms.

4. The frequency of surface vibrators shall not be less than 3,500 impulses per minute,
and the frequency of the internal type shall not be less than 5,000 impulses per minute
for tube vibrators and shall be not less than 7,000 impulses per minute for spud
vibrators.

5. When spud type internal vibrators, either hand operated or attached to spreaders or
finishing machines, are used adjacent to forms, they shall have a frequency of not less
than 3,500 impulses per minute.

6. Vibration of concrete shall not exceed 10 seconds at any one location.

7. Other types of vibrators may be used when shown that they perform the function
intended.

G. Concrete saws shall meet the following requirements:

1. The CONTRACTOR shall provide sawing equipment, adequate in number of units
and power to complete the sawing of joints to the dimensions as shown on the plans
and at the required rate for preventing uncontrolled cracking.

2. A standby saw and ample supply of saw blades shall be maintained at the jobsite at all
times during sawing operations.

H. Forms shall meet the requirements of subsection CP-11 of this Section.

CP-5 Composition of Mixes

A. The following concrete mix table shall be used as a guide with exact quantities to be
determined by the CONTRACTOR to take into account local variation in materials. In
addition, established state highway department mixes meeting the recommended criteria
may be substituted subject to the approval of the ENGINEER.
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Concrete Mix Table

Min. 28-Day Coarse Cement Max. Water- Maximum Air
Class of Compressive Aggregate | (Sacks/C.Y. of [ Cement Ratio Maximum Content (%
Concrete Strength (PS1) Size No.* Concrete) (Gals./Sack) Slump (in.) Volume)
AS50-A 5,000 57, 67, 68 7.18 497 4 2.5-6.0
A45-A 4,500 56, 57, 67 7.18 5.19 4 25-6.0
A40-A 4,000 56, 57, 68 6.76 5.30 4 4.0-8.0
B35-A 3,500 56,57, 69 6.76 5.19 4 35-7.0
B30-A 3,000 57 6.60 5.50 4 3.0-5.0
B30 3,000 57 6.60 6.00 4 0
C 2,000 57 5.40 6.75 4 0

* Size No. per AASHTO M 43

B. As an alternate to the Concrete Mix Table, the CONTRACTOR may supply a concrete
mix design meeting the specified concrete strength. An alternate mix design shall be
approved by the ENGINEER before use. Alternate mix designs shall be determined as
follows:

1.

Method 1 - Without preliminary strength test.

a.

If suitable data from trial batches or field experience is not available, permission
may be granted to base concrete proportions on the water-cement ratios shown in
the following table.

Minimum 28-Day

Maximum Permissible Water-Cement
Ratio (Gals./Sack)

Compressive Non-Air-Entrained Air-Entrained

Strength (PSH* Concrete: Concrete:
5,000 3.5 * %
4,500 4.29 3.39
4,000 4.97 3.95
3,500 5.76 4.51
3,000 6.55 5.19
2,500 7.33 6.09
2,000 8.12 7

* 7 day strengths for Type Il and I1IA concrete.
** For compressive strengths above 4,500 psi for air-entrained concrete,

proportions shall be selected by Method 2.

2. Method 2 - With preliminary strength tests.

a.

Water-cement ratios, other than those shown in the table above, may be used

when preliminary test results or field data is available.

Proportions shall be selected to produce a required compressive strength

exceeding the specified compressive strength as outlined in the current editions of

"ACI 318" and "ACI 214" or as follows:
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i. A curve shall be established showing the relationship between the water-
cement ratio and compressive strength. The curve shall be established by
plotting at least three points representing batches which produce strengths
above and below that required with each point representing the average of at
least three test specimens tested at 28 days or the earlier age designated.

ii. The maximum water-cement ratio for the required compressive strength shall
be that shown by the curve to produce a strength 15 percent greater than the
specified strength.

3. For alternate mix designs, the following air contents, when air-entrained concrete is
required, shall be adhered to:

Maximum Size Air Content (% by
Coarse Aggregate
Volume)
(Inches)
1-1/2,2 or 2-1/2 5+1
3/4or1 6+1
3/8or1/2 T7+1

4. An alternate mix design may be approved by the ENGINEER without preliminary
testing if such mix is in close conformity to approved mixes.

C. Concrete that is subject to freezing temperatures while wet shall have a maximum water-
cement ratio of 5.98 by volume and shall be air-entrained.

CP-6 Measurement of Materials

A. Bulk cement is required for all uses unless the ENGINEER permits the use of bag
cement. Cement shall be measured by weight to an accuracy of plus or minus 1 percent.

B. Aggregates shall be measured by weight to an accuracy of plus or minus 2 percent. The
CONTRACTOR shall be responsible for insuring that adjustments are made in the mix
due to surface moisture on the aggregate. Weight shall be based on a saturated, surface
dry condition.

C. Water shall be measured by weight or volume to an accuracy of plus or minus 1 percent.

D. Admixtures shall be measured by weight or volume with an accuracy of plus or minus 3
percent.

CP-7 Mixing and Delivery

A. Concrete may be mixed at the job site, at a central point, or wholly or in part in truck
mixers.

B. The following requirements shall apply to all mixers and the mixing process unless
otherwise specified:
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1. Mixer shall not be operated in excess of its nominal capacity as shown on the
manufacturer's rating plate.

2. Mixer shall be operated at the drum speed recommended by the manufacturer.

3. When discharged, their contents shall be removed before materials are placed for the
next batch.

4. Mixers shall ensure a uniform distribution of ingredients throughout the mass.

5. Upon cessation of mixing for more than 30 minutes, the drum shall be thoroughly
cleaned.

C. Mixing at the jobsite shall be in accordance with the following:

1. The mixing time shall not be less than one minute for mixers having a capacity of one
cubic yard or less with an increase of 15 seconds for each cubic yard, or portion
thereof, of additional mixing capacity.

2. For mixers with a capacity in excess of 3 cubic yards, the minimum mixing time may
be reduced to 1-1/2 minutes provided that the mixture is a homogeneous, uniform
mass.

3. Other mixing times shall be subject to the approval of the ENGINEER.

4. Mixing time shall be measured from the moment all solid materials are placed in the
mixer drum, provided that all water is added before one-fourth of the mixing time has
elapsed. About 10 percent of the mixing water shall be added to the drum before the
solid materials.

5. Stationary mixers shall be equipped with acceptable discharge locking devices which
shall permit discharge only after the specified mixing time has elapsed.

D. Ready-mixed concrete may consist of central-mixed, shrink-mixed, or truck-mixed
concrete.

E. Central-mixed concrete may be delivered in a truck agitator, a truck mixer operating at
agitating speed, or a special non-agitating truck.

F. Shrink-mixed concrete shall be initially mixed in a stationary mixer a minimum of 30
seconds. Final mixing shall be done in truck mixers with concrete to be discharged
before the drum or blades have exceeded 300 revolutions. In addition, truck mixing at
mixing speed shall not exceed 100 drum or blade revolutions.

G. Truck-mixed concrete shall meet the following requirements:

1. Truck-mixed concrete shall be completely mixed in the truck with the mixing
beginning within 30 minutes after loading.
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H.

2. Concrete shall be mixed for not less than 70 nor more than 150 revolutions at mixing
speed. A maximum of 300 revolutions shall be allowed with revolutions in excess of
150 at agitating speed.

Special non-agitating trucks shall be subject to the approval of the ENGINEER. Use of
this equipment shall require that discharge shall be completed within 30 minutes after
introduction of the mixing water to the cement and aggregates.

In addition to the above requirements, the following requirements shall apply:

1. All concrete must be discharged from the mixer within 1-1/2 hours after the
introduction of all water provided the air or concrete temperature does not exceed
70°F. When the temperature exceeds 70° F, a time limit of 1 hour shall be required.

2. Time limits for discharging shall be shortened by 15 minutes when Type IIIA cement
is used.

3. The time limit for delivery by any method may be extended by a specified amount
with the use of approved admixtures.

4. The ENGINEER may permit mixing and the adding of the cement and additives at
the jobsite in truck mixers in order to meet the time limits.

CP-8 Cold Weather Concreting

A.

The CONTRACTOR shall adhere to cold weather concreting practices in accordance
with ACI 306R and the measures indicated in this section.

Cold weather concreting shall require that all snow, ice and other frozen material be
removed from the site.

Concrete shall not be placed when the ambient air temperature is below 40°F unless
authorized by the ENGINEER.

The CONTRACTOR shall place and maintain concrete at the following temperatures for
a given section thickness:

1. <12 inches: 55°F
2. 12-36 inches: 50°F
3. 36-72 inches: 45°F
4. >72 inches: 40°F

Concrete shall be maintained at the appropriate temperature for least 72 hours after
placement to allow for initial curing. Maintain concrete at at least 32°F for the remainder
of the specified curing period.
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F.

G.

The CONTRACTOR shall have adequate equipment and means available to heat
concrete materials. The equipment used shall heat the mass uniformly to avoid hot spots.

When concreting is authorized at temperatures less than 40°F, the aggregates and water
shall be heated to not less than 70°F and not more than 150°F.

Any variance to the limiting construction temperatures shall be subject to the
ENGINEER's approval but shall not relieve the CONTRACTOR's responsibility for
satisfactory results.

Reinforcement bars, forms, fillers, and other materials in contact with concrete shall not
be less than 35°F at time of pouring. Preheat if temperature falls below 35°F.

CP-9 Hot Weather Concreting

A.

The temperature at the time of placement during hot weather shall not exceed 90°F. Any
variance to this temperature limit shall be subject to the ENGINEER's approval but shall
not relieve the CONTRACTOR's responsibility for satisfactory results.

The CONTRACTOR may cool the aggregates by fogging, sprinkling, or other suitable
means so long as there is no variation in the moisture content.

Crushed or flaked ice may be used as a portion of the mixing water on a pound for pound
basis so long as all ice is melted before placement of concrete.

Water may be cooled by refrigeration.

Cooling of the forms and reinforcing steel shall be acceptable except that pools of water
within the forms shall not be allowed.

Rate of evaporation from concrete shall not exceed 0.2 Ib/in*/hr based on ACI 305R
Table 2.1.5. CONTRACTOR shall apply fog spray, evaporation retardants, or other
measures to stay below this rate.

CP-10 Preparation of Crushed Stone Base

A. The crushed stone base shall be constructed in accordance with Section GA - Graded

Aggregate of this Specification.

The final depth, width and slope of the crushed stone base shall conform to the typical
section(s) shown on the plans.

Final surface shall be constructed to within 0.025 foot tolerance of the planned elevation
and shall be free of ruts and depressions.

The CONTRACTOR shall be required to mill the final surface of the crushed stone base
to obtain the design finished subbase elevation. Trimming of subbase shall be done by
equipment that is approved by the ENGINEER. The subbase shall be sprinkled with
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water during such times and in such a manner as directed by the ENGINEER so that it
shall be in a moistened condition when concrete is deposited.

CP-11 Forms

A. Forms shall meet the following requirements:

1. Forms shall be of metal with a base width not less than the height, except a 9 inch
base width shall be permitted for 10 inch thick pavement. The height shall be equal
to the edge thickness of the pavement.

2. Each form section shall be straight and free from bends and warps. No section shall
show a variation greater than 1/8 inch in 10 feet from the true plane surface on the
top, and 1/4 inch in 10 feet along the face of the form.

3. The method of connecting the forms shall ensure a tight, neat joint.

4. Special forms of wood or steel shall be permitted for curved form lines having a
radius of 200 feet or less and must be approved for use by the ENGINEER.

5. Forms with battered top surfaces, and forms that are bent, twisted, or broken shall not
be used.

B. Setting of forms shall meet the following requirements:

1. Pavement form shall be firmly in contact with the subbase for the whole length of the
form. Any grade along the form line which is below the specified grade shall be
filled with stone, as specified in Section GA - Graded Aggregate, in lifts of 1/2 inch
or less. The use of shims or wedges under pavement forms shall not be permitted.

2. Forms shall be set sufficiently in advance of the point where concrete is being placed,
but not less than 800 feet ahead of the mixer or in advance of placing the concrete.

3. After the forms have been set to the correct grade, the grade shall be thoroughly
tamped, mechanically, or by hand, at both the inside and outside edges of the base of
the forms.

4. Forms shall be staked into place with not less than 3 pins for each 10 foot section. A
pin shall be placed at each side of every joint.

5. Form sections shall be tightly locked, free from play or movement in any direction.
6. The form shall not deviate from true line by more than 1/4 inch at any point.

7. No excessive settlement or springing of forms under the finishing machine shall be
tolerated.
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C.

8. Forms shall be cleaned and oiled prior to the placing of concrete. Reuse of forms
shall be allowed only if they are cleaned and oiled prior to reuse.

The removal of forms shall meet the following requirements:

1. Forms shall not be removed from freshly placed concrete until it has been set for at
least 12 hours.

2. Forms shall be removed carefully so as to avoid damage to the pavement.

3. Honeycombed areas shall be considered to be defective work and shall be
immediately repaired.

4. 1If the forms are removed prior to 72 hours after placing concrete, the sides of the
pavement shall be cured by one of the methods specified in subsection CP-17 of this
Section.

CP-12 Placing of Reinforcement

A.

B.

Reinforcement (tie bars, dowels and steel welded wire fabric) shall be placed as specified
in this Section and as shown on the plans.

Reinforcement shall be inspected in place and approved by the ENGINEER before
placement of the concrete.

CP-13 Placement of Concrete Pavement Using Forms

A.

Concrete shall be deposited over the entire width of the sub-base between forms in such a
manner as to prevent segregation and to require as little rehandling as practicable.

Unless paving mixers, truck agitators, or non-agitating hauling equipment are equipped
with means for discharge of concrete without segregation of the materials, the concrete
shall be unloaded into an approved spreading device and mechanically spread on the
grade in such a manner as to prevent segregation of the materials.

Placing shall be continuous between transverse joints without the use of intermediate
bulkheads.

Necessary hand spreading shall be done with shovels, not rakes.

Workmen shall not walk in the freshly mixed concrete with boots or shoes coated with
earth or foreign substances.

Where concrete is to be placed adjoining a previously constructed lane of pavement, and
mechanical equipment shall be operated upon the existing lane of pavement, that lane
shall have attained the strength specified for the 14 day concrete. If only finishing
equipment is operated on the edge of the existing lane, paving in adjoining lanes may be
permitted after 3 days.
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G.

Concrete shall be deposited as near to expansion and contraction joints as possible
without disturbing them, but shall not be dumped from the discharge bucket or hopper
onto a joint assembly unless the hopper is well centered on the joint assembly.

Should any concrete materials fall on or be worked into the surface of a completed slab,
they shall be removed immediately by methods approved by the ENGINEER.

Reinforced concrete pavement shall be placed as follows:
1. Reinforced concrete pavement shall be placed in 2 layers.

2. The entire width of the bottom layer shall be struck-off to such length and depth that
the sheet of wire fabric may be laid full length on the concrete in its final position
without further manipulation.

3. The reinforcement shall be placed directly upon the concrete, and the top layer of the
concrete placed, consolidated and finished.

4. Any portion of the bottom layer of concrete which has been placed more than 30
minutes without being covered with the top layer shall be removed and replaced with
freshly mixed concrete at the CONTRACTOR's expense.

Tie bars shall be supported in the proper position by chairs driven into the subgrade, or
may be placed by approved mechanical methods prior to the consolidation of the concrete
after it has been struck-off.

Final strike-off, consolidation and finishing shall be in accordance with subsection CP-15
of this Section.

The completed pavement may be opened to traffic, including construction traffic, when 7
days have elapsed.

CP-14 Placement of Concrete Pavement Using Slip Form Method

A.

At the option of the CONTRACTOR, the pavement may be constructed by use of a slip
form method.

The concrete shall be placed with an approved slip form paver or combination of pavers
designed to spread, consolidate, screed, and float-finish the freshly placed concrete in one
complete pass of the machine in such a manner that a minimum of hand finish is
necessary to provide a dense and homogeneous pavement in conformance with the plans
and this Specification.

The machine shall vibrate the concrete for the full width and depth of the strip of
pavement being placed.

The concrete shall be held at a uniform consistency, having a slump of not more than 3
inches.
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E. The slip form paver shall be operated with as nearly a continuous forward movement as
possible and all operations of mixing, delivering and spreading concrete shall be
coordinated as to provide uniform progress with stopping and starting of the paver held to
a minimum. If for any reason, it is necessary to stop the forward movement of the paver,
the vibratory and tamping elements shall also be stopped immediately. No tractive force
shall be applied to the machine, except that which is controlled from the machine.

F. The finish grade of the pavement shall be accurately controlled from a grade line pre-set
parallel to the finish grade. Slip form paving equipment shall have controls that will trace
the grade line and automatically adjust the grade of the screeds or extension meters.

CP-15 Final Strike-off, Consolidation and Finishing

A. The sequence of operations shall be strike-off and consolidation, floating and removal of
laitance, straight-edging and final surface finishing.

B. Any addition of water to the surface of the concrete to assist in the finishing operations
shall not be permitted. When conditions are such that unusually rapid drying is
occurring, an atomized mist may be used to prevent the rapid evaporation of water from
the concrete surface during the final finishing.

C. Consolidation and strike-off shall be accomplished by machine finishing as follows:

1. The concrete shall be distributed as soon as placed and shall be struck-off and
screeded by an approved finishing machine, conforming to subsection CP-4 of this
Section, so that when consolidated and finished, the surface of the pavement has the
required elevation and cross section.

2. A sufficient and uniform amount of concrete shall be carried in front of the screed at
all times to ensure the filling of all voids and depressions.

3. If the rate of placement exceeds the capacity of a single machine, additional machines
shall be used.

4. The operations shall be controlled so that an excess of mortar and water is not worked
to the top. Segregated particles of coarse aggregate which may have collected in
front of the screed shall be thoroughly mixed by hand with the unfinished concrete
already on the sub-base. Under no circumstances shall aggregate particles be carried
forward by the finishing machine and pushed onto the sub-base in front of the
machine.

5. Unless otherwise specified, full width vibration shall be performed. If uniform and
satisfactory density of the concrete is not obtained by the vibratory method at joints,
along forms, at structures and throughout the pavement, the CONTRACTOR shall
furnish equipment and methods which will produce pavement conforming to these
Specifications. Vibrators shall not come in contact with a joint assembly, the sub-
base, or side form. In no case shall the vibrator be operated longer than 10 seconds in
any one location.
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6. Finishing at joints shall conform to the following:

a.

b.

The concrete adjacent to joints shall be consolidated or firmly placed without
voids or segregation against the joint, under and around all load transfer devices,
joint assemblies and other features designed to extend into the pavement.
Concrete adjacent to joints shall be mechanically vibrated.

The operation of the finishing machine over the joints shall not cause segregation
of concrete and damage to or misalignment of joints.

7. Hand finishing shall not be permitted except under the following conditions:

a.

In the event of breakdown of the mechanical equipment, hand methods may be
used to finish the concrete already deposited on the grade.

Areas of narrow widths or irregular dimensions, where operation of mechanical
equipment is impractical, may be finished by hand.

Concrete, as soon as placed, shall be struck off and screeded. A portable screed
shall be used. If reinforcement is used, a second screed shall be provided for
striking off the bottom layer of concrete.

The surface screed shall be at least 2 feet longer than the maximum width of the
slab to be struck off. It shall be sufficiently rigid to retain its shape under all
working conditions, and constructed either of metal or of other suitable material
shod with metal.

Consolidation shall be attained by the use of suitable vibrator or other equipment.

In operation the screed shall be moved forward on the forms in the direction the
work is progressing, using a combined longitudinal and transverse shearing
motion, so manipulated that neither end is raised from the side forms during the
striking process. This shall be repeated until the surface is of uniform texture,
true to grade and cross section, and free from porous areas.

D. After the concrete has been struck off and consolidated, it shall be further smoothed and
trued by means of a longitudinal float, using one of the following methods:

1. Hand method meeting the following requirements:

a.

The hand-operated longitudinal float shall be at least 12 feet long and 6 inches
wide, properly stiffened to prevent flexibility and warping.

The longitudinal float, operated from foot bridges spanning but not touching the
concrete, shall be worked with a sawing motion while held in a floating position
parallel to the centerline of the pavement, and passing gradually from one side of
the pavement to the other.
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c. Movement ahead along the centerline of the pavement shall be in successive
advances not more than one-half the length of the float.

d. Excess water and soupy material shall be wasted over the sides on each pass.
2. Mechanical method meeting the following requirements:

a. The mechanical longitudinal float shall be of a design approved by the
ENGINEER, and shall be in good working condition.

b. The float shall be accurately adjusted to the required crown, if any, and
coordinated with the adjustments of the transverse finishing machine so that a
small amount of mortar is carried ahead of the float at all times.

c. The float shall pass over each area of pavement at least 2 times, but excessive
operation over a given area shall not be permitted.

d. Excess water and soupy material shall be wasted over the sides on each pass.

e. As an alternative to the mechanical method, the CONTRACTOR may use a
machine composed of a cutting and smoothing float, or floats, suspended from
and guided by a rigid frame. The frame shall be carried by 4 or more visible
wheels riding on and constantly in contact with the side forms, or track line of a
slip form paver.

3. If necessary, following one of the preceding methods of floating, long-handled floats
having blades at least 5 feet long and 6 inches wide may be used to smooth and fill in
open-textured areas in the pavement as follows:

a. Long-handled floats shall not be used in lieu of, or to supplement, one of the
preceding methods of floating.

b. When strike-off and consolidation are done by the hand method and the crown of
the pavement will not permit the use of the longitudinal float, the surface shall be
floated transversely by means of the long-handled float. Care shall be taken not
to work the crown out of the pavement during the operation.

c. After floating, excess water and laitance shall be removed from the surface of the
pavement by a straightedge 10 feet or more in length. Successive drags shall be
lapped one-half the length of the blade.

E. Immediately following the machine floating and while the concrete is still plastic, the
CONTRACTOR shall test the pavement surface for trueness by means of a straightedge
10 feet in length as follows:

1. Straightedging shall be done by holding the straightedge in contact with the concrete
surface, parallel to the pavement centerline, and drawing the straightedge lightly
across the surface.
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2. Advance along the pavement shall be in successive stages of not more than one-half
the length of the straightedge.

3. All variations shall be eliminated by filling depressions with freshly mixed concrete
or striking off projections and the areas so corrected shall be consolidated and
refinished by means of a long handled float.

4. The surface shall again be checked by the CONTRACTOR by means of the
straightedge and any irregularities eliminated.

5. Final surface variation shall not exceed 1/8 inch.

6. Any concrete surface which does not meet the 1/8 inch surface tolerance and has set
up can be corrected by grinding. Concrete grinder shall be approved by the
ENGINEER. If depressions cannot be corrected by grinding, the concrete shall be
replaced by the CONTRACTOR at his expense.

F. After the pavement surface has been prepared as described above, a final finish shall be
attained by dragging the surface with seamless strips of damp burlap. Drags that cannot
be cleaned of encrusted mortar shall be discarded.

CP-16 Testing

A. Slump tests shall be performed by the CONTRACTOR at the direction of the
ENGINEER and shall meet the following requirements:

1. In general, the tests shall be performed at the start of operations each day and
whenever the appearance of the concrete indicates a change in the mix.

2. The tests shall be performed in accordance with AASHTO T 119 or T 183.
3. The slump shall not exceed 4 inches.
B. Concrete strength tests shall meet the following requirements:

1. During the pouring of the ready-mix concrete, the CONTRACTOR shall collect and
mold 4 concrete cylinders from each pour.

2. The CONTRACTOR shall be responsible for keeping a record of the test cylinder,
batch number, pour location and date.

3. Samples shall be made and cured in the lab according to AASHTO T 126.
4. Samples shall be tested in accordance with AASHTO T 22.

5. The strength level of the concrete shall be considered satisfactory if no individual
strength test result falls below the specified strength by more than 500 psi and the
average of any 3 consecutive tests is equal to or greater than the specified strength.
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CP-17 Curing

A.

Immediately after the finishing operations have been completed and as soon as marring
of the concrete will not occur, the entire surface of the newly placed concrete shall be
cured in accordance with one of the methods described herein.

If the CONTRACTOR fails to provide sufficient curing materials, the ENGINEER may
order the immediate suspension of concreting operations.

The concrete shall not be left exposed for more than 30 minutes between stages of curing
or during the curing period.

When concrete is being placed and the air temperature may be expected to drop below
35°F, a sufficient supply of straw, hay, or other suitable blanketing material shall be
provided to protect the concrete. The CONTRACTOR shall be responsible for the
quality and strength of the concrete placed during cold weather, and all concrete injured
by frost action shall be removed and replaced at the CONTRACTOR's expense.

Curing materials shall conform to subsection CP-3 of this Section.

Polyethylene coated burlap and white polyethylene sheeting shall be permitted as a
curing application only on areas where intimate contact with the concrete surface can be
obtained and maintained.

Burlap curing shall meet the following requirements:
1. The surface of the pavement shall be entirely covered with the mats.

2. Mats shall be of such length that they extend at least twice the thickness of the
pavement beyond the edges of the slab.

3. The mat shall be placed so that the entire surface and both edges of the slab are
completely covered.

4. Before placing, the mats shall be thoroughly saturated with water.

5. The mats shall be weighted down so as to remain in intimate contact with the surface
covered and shall be maintained fully wetted and in position for 72 hours after the
concrete has been placed, unless otherwise specified.

Straw curing shall meet the following requirements:

1. When this type of curing is used, the pavement shall be cured initially with burlap
mats, as specified above, until after final set of the concrete or, in any case, for 12
hours after placing the concrete.
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As soon as the mats are removed, the surface and sides of the pavement shall be
thoroughly wetted and covered with at least 8 inches of straw or hay, thickness to be
measured after wetting.

The straw or hay shall be kept thoroughly saturated with water for 72 hours after
placing the concrete.

If the straw or hay becomes displaced during the curing period, it shall be replaced to
the original depth and saturated.

Upon removal, the covering shall be properly disposed of. Removed straw or hay
may be used for mulching in accordance with Section SM - Seeding and Mulching of
these Specifications.

I.  Curing by the use of a liquid membrane forming compound (white pigmented) shall meet
the following requirements:

1.

After the concrete has been finished, and immediately after the surface water has
disappeared, the entire surface of the pavement shall be cured by mechanically
applying thereon a uniform coating of the curing compound.

If conditions arise which prevent immediate application, the surface shall be kept wet
with a fine spray of water during checking of the surface, sawing of joints if required,
and until the application of the compound is started.

Joints shall be protected by an approved method so that the compound will not enter
the joint.

The material shall be applied in 1 or 2 applications as directed by the manufacturer.
When applied in 2 applications, the second shall follow the first within 30 minutes.

The compound shall be applied in a continuous uniform film by means of a power
operated pressure spraying or distributing device at the rate specified by the
manufacturer, but no less than one gallon per 150 square feet of surface.

The equipment for applying the compound shall provide for adequate agitation of the
compound during application and shall be approved by the ENGINEER before work
is started.

If the compound is too thick for satisfactory application during cold weather, the
material may be warmed in a water bath at a temperature not over 100°F.

Thinning with solvents shall not be permitted.

Hand spraying of areas with irregular widths and shapes and surfaces exposed by the
removal of forms shall be allowed.
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10. Should the method of applying the compound produce a non-uniform film, its use
shall be discontinued and the curing done by another method specified herein.

11. If rain should fall on the newly coated pavement before the film has dried sufficiently
to resist damage, or if the film is damaged in any other way, a new coat of material
shall be applied to the affected areas equal in curing rate to that specified for the
original coat.

12. The treated surface shall be protected from injury until the expiration of the curing
period, 72 hours after placement of the concrete unless otherwise directed by the
ENGINEER.

13. All vehicles and pedestrian traffic shall be considered injurious to the film of applied
compound and shall be prohibited. However, a minimum of walking may be
permitted on the dried film as necessary to carry on the work properly, provided any
damage to the film is immediately repaired by the application of a second coat of
compound.

14. If there should be a breakdown of the spraying equipment, protection of the uncoated
pavement shall be provided.

15. Upon removal of the side forms, the sides of the exposed slabs shall be protected
immediately with a treatment equal to that provided for the surface.

J.  Curing using white polyethylene sheeting shall meet the following requirements:

1. The top surface and sides of the pavement shall be entirely covered with polyethylene
sheeting.

2. Sheets shall be overlapped a minimum of 18 inches.

3. The covering shall be weighted down so as to remain in intimate contact with the
surface covered.

4. The covering shall extend at least twice the thickness of the pavement beyond the
edges of the slab.

5. The covering shall be maintained in place at least 72 hours after the concrete is
placed, unless otherwise specified by the ENGINEER.

K. Curing using waterproof paper shall meet the following requirements:

1. The top surface and sides of the pavement shall be entirely covered with waterproof
paper.

2. Sheets shall be overlapped a minimum of 18 inches.
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3. The covering shall be weighted down so as to remain in intimate contact with the
surface covered.

4. Each sheet as laid shall extend at least twice the thickness of the pavement beyond the
edges of the slab. Paper not manufactured in sizes providing this width shall be
securely sewed or cemented together, the joints being securely sealed in such a
manner that they do not open up during curing.

5. The surface shall be thoroughly wetted before placing the paper.

6. The covering shall be maintained in place at least 72 hours after the concrete is
placed, unless otherwise specified by the ENGINEER.

CP-18 Joints

A.

All joints shall be constructed in accordance with the type and dimensions and at the
locations as shown on the plans or as directed by the ENGINEER.

Transverse construction joints shall be constructed as specified at the end of each day's
work and whenever pouring is suspended for a period of 30 minutes. No construction
joint shall be placed closer than 10 feet to another joint.

Unless otherwise directed by the ENGINEER, the CONTRACTOR may choose the
method of joint construction for a particular type of joint that best suits the work.

All joints shall be constructed normal to the concrete surface.
Joint materials shall conform to subsection CP-3 of this Section.

Longitudinal joints (between adjacent slabs) shall be constructed by one of the following
methods:

1. When adjacent slabs are constructed separately the following shall apply:

a. Dowels shall be placed perpendicular to the longitudinal joint prior to placing the
concrete.

b. Tie bars may be bent in order to place forms of the first slab and then straightened
into final position before the concrete of the adjacent slab is placed.

2. When adjacent slabs are constructed simultaneously the following shall apply:

a. Dowels shall be placed perpendicular to the longitudinal joint prior to placing the
concrete.

b. The joint shall be formed by sawing a continuous slot with an approved concrete
saw.
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c. Sawing shall begin as soon as the concrete has hardened sufficiently to permit
sawing without excessive raveling and shall be done within 24 hours after placing
the concrete.

d. Alljoints shall be sawed before uncontrolled shrinkage cracking takes place.
e. The slot shall be cut to a depth as shown on the plans.

f. Sawed areas shall be thoroughly cleaned and filled with a sealer.

g. A removable insert may be used in lieu of a saw cut.

h. An alternate method to using a slot and sealer may consist of using a permanent
plastic insert.

G. If a crack occurs during the curing period between sawed joints, the pavement shall be
removed at the CONTRACTOR's expense from a saw cut at the crack to the nearest joint
with a minimum replacement of 5 feet.

H. Transverse expansion joints shall meet the following requirements:

1. Joints shall consist of a dowel and a metal sleeve or tube assembly constructed with
the dowels placed parallel to the slab centerline as shown on the plans.

2. Asan alternate, a premolded joint filler, one piece and continuous from form to form
and shaped to the cross section of the concrete, may be used. The filler shall be
depressed 1/2 inch below the surface of the pavement.

3. Expansion joints that are placed around protruding objects such as curbs or manholes
shall consist of a minimum 1/2 inch wide premolded joint filler or other suitable
material.

I. Transverse contraction joints shall meet the following requirements:

1. Joints shall consist of planes of weakness created by sawing grooves in the surface of
the pavement as shown on the plans.

2. Sawing shall begin as soon as the concrete has hardened sufficiently to permit sawing
without excessive raveling and shall be done within 24 hours of placing the concrete.

3. All joints shall be sawed before uncontrolled shrinking cracks begin development.
4. A removable insert may be used in lieu of a saw cut.

J. All joints shall be sealed in accordance with the following requirements:
1. Joint material shall meet the requirements of subsection CP-3 of this Section.

2. Joints shall be sealed by one of the two following methods:
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a. A poured joint sealer shall consist of a hot or cold poured material, placed by
hand or machine, capable of effectively sealing joints through repeated cycles of
contraction and expansion. Poured joint sealer shall not be applied when the air
temperature in the shade is less than 50°F.

b. A preformed elastomeric seal (backer rod type) shall be installed with the use of
an approved lubricant adhesive and in a compressed condition with the top of the
seal 1/4 inch below the surface. Diaphragm type seals are also acceptable. Use of
these types of seals shall be in accordance with the manufacturer's
recommendations.

3. Alljoints shall be sealed before pavement is opened to traffic, and as soon after
completion of a minimum curing period of 72 hours.

4. All joints shall be thoroughly cleaned and dry before applying joint sealer.

5. The sealing material shall be installed in such a way as to fill the joint opening
completely, and uniformly from the bottom to the top.

6. Any excess joint material shall be removed from the pavement surface.

CP-19 Faulty Concrete

A. If early tests of concrete indicate that the required 28 day strength may not be reached,
the CONTRACTOR shall provide additional curing as directed by the ENGINEER.

B. It the concrete is faulty on account of low strength as indicated by test or faulty in other
respects, the CONTRACTOR shall provide cores from the poured concrete if requested
or shall remove and replace the faulty concrete, if so directed by the ENGINEER.

C. All costs incidental to faulty concrete, including any additional curing required shall be
borne by the CONTRACTOR.

CP-20 Measurement and Payment

A. Measurement

1. Measurement of concrete pavement placed shall be number of finished square yards
placed by type and thickness, as measured by the ENGINEER or as otherwise shown
on the Plans or bid sheet..

2. Dolly pads, craneways, or other linear features shall be measured per linear foot
installed by type.

3. All linear and surface area measurements shall be based on planimetric measurements
(two-dimensional planar surface projection). No allowance shall be made for
pavement cross-slopes, crowns, or other vertical features.
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B. Payment

1. Payment for concrete pavement will be made at the Contract unit bid price for
concrete pavement for the type and thickness of pavement shown on the plans, which
price shall constitute full compensation for all materials, including reinforcing steel,
transverse and longitudinal joints, expansion joint filler, silicone sealant, dowels or
load transfer devices, curing materials and other material incidental to the work;
preparation of the subbase; placing, finishing and curing; and all labor, equipment,
tools, testing, supplies and incidentals necessary to complete the work.

2. Payment for craneways, dolly pads, and other linear features shall be made at the
Contract unit price per linear foot installed by type. The price shall constitute full
compensation for all materials, including reinforcing steel, transverse and
longitudinal joints, expansion joint filler, silicone sealant, dowels or load transfer
devices, curing materials and other material incidental to the work; preparation of the
subbase; placing, finishing and curing; and all labor, equipment, tools, testing,
supplies and incidentals necessary to complete the work.

3. Costs of preliminary strength testing for an alternate mix design will be borne by the
CONTRACTOR. Costs for final strength testing, slump tests, and air tests will be
included in the Contact unit bid price for concrete pavement. Any other strength
testing performed for the benefit of the CONTRACTOR (such as determining an
earlier time for form removal) will be paid for by the CONTRACTOR.

4. No separate payment shall be made for the following:
a. Hot or cold weather paving precautions.

b. Replacement of faulty concrete pavement caused by weather conditions,
deficiencies in structural strength, and/or CONTRACTOR’s negligence.

c. CONTRACTOR substitution of a higher strength concrete.

d. Use of additional cement or additives required for air-entraining concrete.

END OF SECTION
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Section GA - Graded Aggregate

GA-1 Description

The Work shall consist of furnishing and installing graded aggregate as shown on the plans
or as directed by the ENGINEER.

GA-2 General Conditions

A.

Clean filter aggregate for use as backfill for trench drains, or drainage material for
underdrain systems (2 sizes).

1. Al — Coarse filter aggregate
2. A2 —Fine filter aggregate

Dense graded aggregate for use as roadway/pavement subbase, railroad subballast,
structural bedding, or culvert bedding.

Large graded aggregate for use as erosion protection, channel lining, and armor stone (3
sizes).

1. CI -3 inch erosion stone.

2. C2 — Small riprap, sized 6 inches to 18 inches, up to 200 pounds.

3. C23 — Medium riprap sized 12 inches to 24 inches, up to 800 pounds
4. C3 - Large riprap, sized 18 inches to 36 inches, up to 4000 pounds.

5. C4 — Surge stone (shot rock)

. Railroad ballast for use in track structure (2 sizes) shall conform to the requirements of

Section BA - Ballast of the Specifications.

The CONTRACTOR shall furnish a certification of compliance stating that the material
meets or exceeds the requirements of the specification.

All graded aggregate shall be approved by the ENGINEER prior to installation.

Only those aggregate sources which are fully certified to produce material for the local
State Department of Transportation are to be utilized, unless prior approval is obtained
from the COMPANY.

Graded aggregates subject to on site stockpiling prior to placement shall be reblended as
directed by the ENGINEER to ensure compliance with the original gradation specified.
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I.  Crushing excavated rock on-site for use on the project must be approved by the
ENGINEER.

GA-3 Material

A. Category A material (clean filter aggregate) shall meet the following specification:

1. Type Al - Coarse filter aggregate shall comply with either AASHTO gradations No.
67, No. 7, or No. 78, as shown in Table 1 below.

2. Type A2 - Fine filter aggregate shall comply with AASHTO gradation No. 10, as
shown in Table 1 below, modified to have no more than 5 percent passing No. 200
Sieve. Permeability will be at least 0.05 cm/sec as measured by AASHTO T 215.

3. Material will be produced from sound rock or naturally occurring deposits, and will
be free from organics and deleterious material as defined by AASHTO T 112.

4. Use of material with an LA abrasion greater than 30%, per AASHTO C-131, must be

approved by the ENGINEER.
AASHTO Percent Passing Standard Sieve Size by Weight
NS Type: | Gradation: 1" 3/4" 1/2" 3/8" #4 #8 #16 #100 | #200
#67 100 90-100 - 20-55 0-10 0-5 - - -
Al #7 - 100 90-100 | 40-70 0-15 0-5 - - -
#78 - 100 90-100 | 40-75 5-25 0-10 0-5 - -
A2 #10 - - - 100 85-100 - - 10-30 | (0-5)*

* Company specification requirement.

Table 1: Type A Graded Aggregate Gradations

B. Category B material shall meet the following specification:

1. Dense graded aggregate shall comply with the NS gradation as shown in Table 2
below. This gradation may be modified at the discretion of the ENGINEER to
accommodate locally produced dense graded aggregate (aggregate base) that
complies with local State Department of Transportation specifications or as shown on
plans.

2. Material shall be produced from sound rock or naturally occurring deposits, and shall
be free from organics and deleterious material as defined by AASHTO T 112. The
material must not have a Liquid Limit (LL) in excess of 25 (AASHTO T 89), or a
Plasticity Index (PI) in excess of 6 (AASHTO T 90).

3. Original source of the dense graded aggregate shall have a Percentage of Wear (LA
Abrasion) no greater than 50 percent (AASHTO T 96).
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Percent Passing Standard Sieve Size by Weight

NS Type: 2" 1" 3/8" #10 #40 #200
B 100 | 90-100 | 50-84 | 26-50 | 12-30 | 5-12
Table 2: Type B Graded Aggregate Gradations

4. Use of Material produced from Recycled Concrete must be authorized by the
ENGINEER and meet the following specifications:

a.

Reclaimed concrete aggregate base shall not contain plastic soils; that portion
finer than a No. 40 sieve shall be non-plastic.

Reclaimed concrete aggregate base shall be free of all materials that fall under the
category of solid waste or hazardous materials as defined by state or local
jurisdiction. Reclaimed concrete aggregate base shall meet all Department of
Environmental Protection permit requirements which pertain to construction,
demolition and recycling of these materials. Reclaimed concrete aggregate base
shall be substantially free from Reclaimed concrete aggregate base shall be
asbestos free.

Recycled Concrete shall include no bituminous concrete, bricks, wood or other
organic substances, or plaster/gypsum board.

The following limits shall not be exceeded:

i. Heavy Metals (except Lead) 0.1% by weight

ii. Lead 5 parts per million
iii. Reinforcing Steel and Welded Wire Fabric 0.1% by weight

Gradation of Recycled Concrete type B material shall not differ from materials
from original sources.

Acceptance for use of Recycled Concrete category B material may, at the
discretion of the ENGINEER, be subject to a field test of a short section of
material, placed and compacted to plan depth and width, proof rolled or
compaction tested.

Recycled Concrete category B material is not to be used under reinforced concrete
pavement or structure construction north of North Carolina and Tennessee.

5. Recycled asphalt is not allowed for use as Type B material.
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C. Category C material shall meet the following specification:

. Type C1 - 3 inch erosion stone shall comply with AASHTO gradation No. 1, as
shown in Table 3 below.

Percent Passing Standard Sieve Size by Weight

NS Tvype: 4" 312" 3" 21/2" 2" 112" 1" 3/4"
Cl 100 | 90-100 - 25-60 - 0-15 - 0-5
Table 3: Type C1 Graded Aggregate Gradations

. Type C2 - Small riprap shall consist of reasonably well graded pieces sized up to 2
cubic feet, with not more than 10 percent passing a 5 inch square screen. Weight will
typically be between 10 and 200 pounds.

. Type C23 — Medium riprap shall consist of reasonably well graded pieces sized up to
7 cubic feet, with not more than 10% passing a 12” square screen. Weight will
typically be between 100 and 800 pounds.

. Type C3 - Large riprap shall consist of reasonably well graded pieces sized up to 1
cubic yard, with not more than 10 percent passing 12 inch square screen. Weight will
typically be between 200 and 4000 pounds.

. Type C4 - Surge Stone (shot rock) shall consist of quarry production material that is
unsorted and may contain variable sized pieces and rock fines. The ENGINEER will
determine if the size range of material from a particular source is appropriate for
usage on the individual project.

. Material shall be produced from sound durable rock with a specific gravity of at least
2.50. Percentage of Wear (L.A. Abrasion) not greater than 50 percent (AASHTO T
96). The material shall be free of cracks, soft seams, or other structural defects. The
pieces shall be roughly angular and shall be reasonably free from thin, flat or
elongated pieces. Types C1, C2, and C3 will be relatively free of dust and fines.

. As shown on project plans or as directed by the ENGINEER, rock excavated on site
as part of the project may be utilized provided that it meets the requirements of this
specification section.

Type C stone made from recycled concrete shall not be used until evaluated and
accepted for use by the ENGINEER. It shall be free of solid wastes, hazardous
substances, steel reinforcing (up to 0.1% allowed), asbestos, deleterious materials,
and comply with local environmental regulations.

GA-4 Delivery

A. Unless otherwise specified by project contract, the CONTRACTOR shall be responsible
for furnishing graded aggregate.
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B.

If graded aggregate is specified by project contract to be furnished by the COMPANY, it
shall be delivered to the nearest available track (as determined by the COMPANY) in
COMPANY owned gondola or hopper cars. The CONTRACTOR shall be responsible
for prompt unloading of the cars and for the transport of the material to the job site for
installation or stockpiling.

The ENGINEER, or person(s) designated by the ENGINEER, shall collect quarry tickets
for each load of graded aggregate used at the job site.

. The ENGINEER may refuse acceptance, at no cost to the COMPANY, if it is determined

by testing that the material being supplied is unsuitable or visibly not within
specifications.

GA-5 Installation

A.

All categories of graded aggregate shall be placed in accordance to project plans, using
standard construction practices and equipment. Changes or substitutions must be
approved in advance of installation by the ENGINEER.

Category A materials shall be installed as follows:

1. Filter materials shall be placed and fully compacted in lifts not to exceed 6 inches in
thickness following compaction.

2. When used in combination, care shall be taken not to mix types Al and A2 during
installation.

3. Filter materials contaminated by native soils during installation shall be removed.
Soil infiltration of the filter materials by the overlaying soil or subgrade course shall
not be considered contamination.

Category B material shall be installed as follows:

1. Material shall be placed and fully compacted in lifts not to exceed 6 inches in
thickness following compaction.

2. Compaction shall be 100 percent of Standard Proctor based on the compaction test

methods of AASHTO T 180. The ENGINEER shall, at the COMPANY's expense,
conduct field density tests to verify compaction.

3. Moisture content shall be controlled as necessary to obtain specified densities. Water
shall be added when in the opinion of the ENGINEER, added moisture is necessary to
obtain desired density. When the material is too wet to obtain desired density, the
material shall be worked by discing, harrowing, or other means to dry the material to
a workable moisture content. Tolerance shall be plus or minus 2 percent from
optimum moisture.
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4. Delivery of crushed stone furnished by the CONTRACTOR may be refused at no
cost to the COMPANY, if, in the opinion of the ENGINEER, the moisture content is
excessive. If pugmill is used, the ENGINEER shall be furnished the results of
moisture content tests performed at the quarry to determine the average moisture
content. Weight shall be deducted from the quarry tickets for any moisture content
over 6 percent.

5. Finished dense graded aggregate layer shall conform to the depth, width, and slope
specified in the typical section(s) shown on the plans. Construction tolerances for the
final surface of the dense graded aggregate layer shall be plus or minus 0.025 foot of
planned elevation, unless otherwise shown on the plans, and shall be free of ruts and
depressions. The CONTRACTOR shall be required to mill the final surface if
deemed necessary by the ENGINEER to obtain specified section.

6. Damage to completed dense graded aggregate layer caused by the CONTRACTOR
during subsequent operations shall be repaired by the CONTRACTOR at his expense
prior to acceptance of work by the COMPANY. This shall include, but is not limited
to, rutting, disintegrating stone shoulders, intermixing of foreign materials, or
disturbance of finished surface layer to the extent that the material fails to achieve
specified density.

D. Category C materials shall be installed as follows:

1. Prior to placement, subgrade or existing ground surface shall be excavated or
regraded to conform to slopes and elevations specified in the plans. Any existing
washes, ruts, or voids shall be filled and compacted to provide a uniform placement
surface.

2. On slopes the material shall be placed in horizontal layers, roughly perpendicular to
the slope. Category C materials shall not be placed on slopes steeper than their
natural angle of repose.

3. Material shall be placed so that the random sized pieces are evenly distributed and
"pockets" of excessively small or large material are avoided. The ENGINEER shall
require redistribution of material if necessary.

4. Material layer thickness shall be uniform, and follow the plan lines as closely as
possible. Thickness tolerances will be plus or minus 3 inches. This may be altered
at the discretion of the ENGINEER to account for material size variations.

5. If placement of an engineering fabric beneath material is specified on the plans, it
shall be installed in compliance with Section EF - Engineering Fabrics of these
Specifications. Placement of material on fabric shall be done in a manner that shall
not damage or destroy the fabric. The CONTRACTOR shall be responsible for
repairs to the fabric if it is damaged.
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GA-6 Measurement & Payment

A. Measurement

1.

Measurement of quantities for all categories of graded aggregate furnished by the
CONTRACTOR shall be by the number of tons as determined from the total of weigh
slips for each vehicle load weighed upon an approved standard scale or from digital
print-out slips from an automatic batching plant. Weigh slips shall be collected by
the ENGINEER or his representative.

Measurement of quantities for all categories of graded aggregate furnished by the
COMPANY shall be by the number of tons as determined from the total weigh bills
for each car load or the billing invoice from the quarry.

B. Payment

1.

Payment for all categories of graded aggregate furnished by the CONTRACTOR will
be made at the contract unit bid price per ton for each category of graded aggregate
placed, which price shall include all necessary material, labor and equipment required
to furnish, transport and place the material.

Payment for all categories of graded aggregate furnished by the COMPANY will be
made at the Contract unit bid price per ton for each category of graded aggregate
placed, which price shall include all necessary material, labor and equipment required
to place the material.

3. No separate payment will be made for the following:

a. Placement of stone taken from excavation.

b. Any excavation work required to place riprap at the proper elevation or to dress
and shape an existing embankment for placing riprap. The cost of the work shall
be included in the Contract unit bid price of furnishing and placing riprap.

END OF SECTION
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Section RCC - Roller Compacted Concrete

RCC-1 Description

This specification outlines the requirements for production and construction of Roller
Compacted Concrete (RCC) pavement for Company facilities. In addition, the requirements
as stated in Section CP — Concrete Pavement, Sub-Sections CP-1, CP-2, CP-3, CP-8, CP-9,
CP-10, CP-15, CP-17, CP-18, CP-19 and CP-20 of the Norfolk Southern Standard
Specifications for Materials and Construction shall be met where applicable.

RCC-2 Submittals

A. The CONTRACTOR submitting a bid shall also include, as part of the bid, the following
for review by the COMPANY:

1. Completed Project List — The proposed CONTRACTOR must provide evidence of
the successful installation of RCC pavement on three prior projects of comparable
size and application. The project listing shall include a brief description for each
project as well as the final contract amount, the owner’s name and contact
information and the designing engineer’s name and contact information.

2. Proposed Installation Equipment — The proposed contractor shall supply a list of the
proposed installation equipment including mixing plant, paving equipment, and
compaction equipment. The make, model, and equipment specification sheet for each
piece of equipment shall be included.

3. Project Personnel — The proposed contractor shall submit resumes and references for
the proposed RCC Project Manager and Project Superintendent. All are expected to
have experience with a similar level of responsibility on at least 3 similar projects.
Should the proposed contractor become the successful CONTRACTOR, the
personnel proposed in this submission shall be assigned to this project. If for some
reason the proposed personnel are not available for this project, replacement
personnel shall be subject to qualification by the Company.

B. The CONTRACTOR shall submit the following to the ENGINEER at least 30 days
before the start of any production of RCC Pavement:

1. Construction schedule for all RCC related operations.

2. Paving procedures describing direction of paving operations, paving widths, planned
longitudinal and transverse cold joints, and curing methods and patterns.
CONTRACTOR shall include a description of dual lift construction procedures and
methods, including a description of additional equipment that may be used such as
additional pavers and material transfer devices.
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7.

8.

Description of precautions to be taken in the event of cold weather paving (<40°F) or
hot weather paving (high temperatures and/or windy conditions). No additional
payments will be considered for these precautions.

Certification for aggregate source, quality and sizing as required by this specification.

Certification for portland cement and supplementary cementitious materials as

required by this specification.

Layout of plant location showing mixing plant, cement and aggregate storage, and

water supply.

Mix design as outlined in Section RCC-4.

Test strip Plan and Procedure.

RCC-3 Material

A. All materials to be used for RCC pavement construction shall be acquired from
documented sources approved by the ENGINEER.

B. Cement shall be Portland Cement Type I or Type I/II and shall conform to standard

specification ASTM C 150 (latest edition).

m O O

M

Slag shall conform to ASTM C 989.

Silica Fume shall conform to ASTM C 1240.

Fly Ash shall conform to ASTM C 618 Class F.

Fine and course aggregates shall meet the requirements of section CP — Concrete

Pavement Sub-Section CP-3, Paragraph D. The aggregates shall be well graded to
conform to the following composite gradation:

Sieve Size % Passing

1" 100

3/4" 85-100

1/2" 70- 95

3/8" 60- 85
H#HA4 40-70

#16 15-40

#100 5-20

#200 0-8

G. Water shall be clean, potable, and free from oil, acid, and strong alkalis or organic
materials.
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H. Aggregate storage and handling:

1.

Aggregate shall be stored at the site of the mixing plant, avoiding breakage,
segregation or contamination by foreign materials. Each size of aggregate from each
source shall be stored separately in free-draining stockpiles. Unless approved by the
ENGINEER, at least 50% (fifty percent) of the aggregate required for the
project/phase shall be maintained at the site at all times to permit continuous
uninterrupted operation of the mixing plant at the time RCC is being placed.

Aggregate shall be handled preventing segregation or degradation. Vehicles used for
stockpiling or moving aggregate shall be kept clean of foreign materials.

RCC-4 Mix Design

A. The CONTRACTOR shall develop an RCC mixture proportioned in accordance with this

specification and procedures discussed in ACI 325.10R-95 “State-of-the-Art Report on
Roller-Compacted Concrete Pavements™ sections 4.2 and 4.3. Once the mix has been
designed, certified test data shall be submitted to and approved by the ENGINEER from
a recognized testing laboratory that shows the proposed mix design will meet the
requirements either as specified in the plans or the following:

1. Compressive Strength, Cylinders: 5,500 psi @ 28 days
2. Flexural Strength, Beams: 650 psi @ 28 days
3. Splitting Tensile Strength, Cores: 400 psi @ 14 days
4. Modulus of Elasticity: 4,000,000 psi

. The minimum cementitious Material shall be 500 pounds per C.Y. Use of fly ash is not
recommended to be used as part of the cementitious material. If Class F fly ash is
approved as a replacement material, it shall not exceed 20% by weight.

. Fly ash may only be used between April 1 and November 1 unless otherwise authorized
by the ENGINEER.

RCC-5 Equipment

A. Mixing plants shall be of a design that can produce an RCC pavement mixture of the

proportions defined in the approved mix design and within the specified tolerances in
ASTM C 94 and ASTM C-685. The plant may be a Rotary Central-Mix Drum or a
Stationary Continuous-Mixing Twin-Shaft Pugmill mixer. The plant shall have a
minimum manufacturer’s rated capacity of 200 CY per hour. The mixing plant shall be
located to allow for no more than 30 minutes from end of mixing to RCC placement.

. A pugmill plant shall be capable of batch or continuous mixing, equipped with
synchronized metering devices and feeders to maintain the correct proportions of
aggregate, cement, mineral admixture and water. For continuous operating pugmills, a
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surge hopper attached to the end of the final discharge belt shall be provided to
temporarily hold the RCC discharge to allow the plant to operate continuously.

C. A rotary central-mix drum batch mixer shall be capable of producing a homogeneous
mixture, uniform in color and having all coarse aggregate coated with cementitious paste.
The mixer shall be equipped with batching equipment that will measure the amounts of
cement, mineral admixture and aggregate by direct weighing equipment and can be
readily adjustable to compensate for moisture content of the aggregate, vibrators on the
bulk cement and mineral weigh hoppers, measuring equipment capable of measuring the
amount of water for each batch of RCC by weight or volume and a timing device for the
drum mixers.

D. A high-density, asphalt-type paver modified or equipped with either dual tamping bars
and vibrating screed or a single tamping bar and dual pressure bars, capable of laying
down the RCC mix to at least 90% of the required density. The paver shall be of suitable
weight and stability to spread and finish the concrete without segregation to the required
thickness, smoothness, surface texture, cross-section, and grade. At the discretion of the
ENGINEER, optional pavers may be considered acceptable if, by means of the Test Strip
specified in RC-12, the CONTRACTOR can prove all requirements of this specification
can be consistently achieved without detriment to the final product.

E. Pneumatic rollers, if used, shall be self-propelled, with overlapping tire positions capable
of providing full compaction in a single pass. Static weight shall be no less than 10 tons,
or more than 20 tons. Tire configuration shall be five (5) front and six (6) rear.
Maximum speed of the roller shall be restricted to 1.5 mph.

F. Vibratory rollers shall be self-propelled, double drum, steel wheel vibratory rollers
having a static weight of at least 10 tons and a dynamic force at least twice the static
force. Each roller drum shall be equipped with a properly operating steel scraper. The
rollers shall transmit a dynamic impact to the surface through smooth steel drums by
means of revolving weights, eccentric shafts or other equivalent methods. The roller
drum shall be between 4 and 5-1/2 foot in diameter and 5-1/2 to 8 feet in width.
Maximum speed of the roller shall be restricted to 1.5 mph.

G. Finish rollers shall be self-propelled, double drum, steel wheel rollers having a static
weight of between 3 and 10 tons. Each drum shall be equipped with a properly operating
steel scraper. A single drum vibratory roller with a vulcanized rubber coating may be
utilized for finish rolling, at the approval of the ENGINEER.

