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Page 2 of 2

AMENDMENT OF SOLICITATION (CONT)
IFB NO.: FQ16119/LP
Description: Direct Fixation Rail Fasteners, TRST 2017 - 2021

A. Clarification regarding the following observations; Q= Questions, A= Answer

In this Direct Fixation Fastener RFQ the specification appears to have some mixed information.
For example:

1. Vertical Stiffness:

Q-

A

a. Q. -Spec Section 3.01 D-4 shows vertical stiffness to be in the range of 94,000 Ibs/inch
and 120,000 Ibsf/inch.
A - In the spec, under 3.04 D-4, not 3.01D-4, the reference is for spring rate, not
stiffness.
b. Q - Spec section 4.02 A-4.1.1.2 B shows the stiffness being 140,000lbs/in £+15%
A - Spec section 4.02 A-4.1.1.2 a includes the correct WMATA/industry standard.
c. Q- Exhibit 05657-F indicates 100,000 — 160,000lbs/in
A — Exhibit 05657-F has been corrected to reflect 120,000 — 160,000 ibs/in, which aligns
with the 140,000 Ibs/in + 15%.

We believe, based on previous WMATA specifications, the intent is for the Vertical
Stiffness requirement to be 140,000lbs/in +15%. Please confirm.
Confirmed.

2. Elastomer Hardness (Durometer):

Q.

A.

A

Observation — RFQ Specification section 3.05.B.3 indicates durometer of 70 Shore A £10.
This industry criteria has historically been between 40-70 Shore A. Please confirm 40-70
Shore A durometer is acceptable.

Past practice for WMATA is an acceptable range of 45 — 55 Shore A Durometer hardness,
and wilf be reflected in the current specification.

The spec mentions the rubber hardness to be 70 +/- 5 Durometer. In the previous spec
there was no mention of specific durometer. Initially our engineers believe the durometer will
be too high to achieve either of the spring rates mentioned in the spec.

Durometer is mentioned in the previous spec, 3.5.1.1 b. The current spec will reflect a
Durometer Shore A hardness of 45 — 55, which is consistent with the + 5 tolerance.

In section 3.04 K.1, it states “The minimum distance of separation between any point of the
top plate to the bottom plate shall be 2 inch and shall contain a full and complete section of
elastomer material.” In the previous spec this state %4". Is the new spec a typo?

Yes, the correct distance for 3.04 K. 1 is 1/2 inch, not 2 inch. This is a typo.

End of Questions & Answers

B. Reference Part lll, Technical Specification: Remove the entire Technical Specifications
(pages 96-127) and insert the revised Technical Specifications (pages 96-137).

C. Revised DBE goals is changed from 10% to 2%.
D. IFB DUE DATE IS MAY 27, 2016 at 2:00 P.M. LOCAL TIME.

End of Amendment 001

PROC/BMN Rav. 10/95 — I'\DF Fasteners AMENDMENT 001 RFP FQ16119.doc



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT I[FB NO.: FQ16119/LP

1.0 SCOPE

1.01 SECTION INCLUDES

Al Work under this Section covers all labor, materials, and equipment for the
manufacturer, testing, fabrication and delivery of direct fixation rail fasteners for
installation in underground box structures, aerial structures and at-grade slabs.
Specification and supply of these fasteners includes direct fixation fastener bodies,
serrated adjustment washers, and Pandrol “E" clips.

20 APPLICABLE DOCUMENTS

2.01 REFERENCES
A, American Institute of Steel Construction

1.

AISC ASD Manual of Steel Construction

B.  American Society for Testing and Materials (ASTM)

1.
2.

10.
1.

12.

13.
14.

15.

ASTM A36/A36M Standard Specification for Carbon Structural Steel

ASTM A148/A148M Standard Specification for Steel Castings, High Strength, for
Structural Purposes

ASTM A449 Standard Specification for Hex Cap Screws, Bolts and Studs, Steel,
Heat Treated, 120/105/90 KSI Minimum Tensile Strength, General Use

ASTM A536 Standard Specifications for Ductile Iron Castings

ASTM A615 Standard Specifications for Deformed and Plain Billet Steel Bars for
Concrete Reinforcement

ASTM A668 Standard Specification for Steel Forgings, Carbon and Alloy, for
General Industrial Use

ASTM B117 Standard Test Method for Salt Spray (Fog) Testing
ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical
Concrete Test Specimens

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM D256 Standard Test Methods for Determining the 1zod Pendulum Impact
Resistance of Plastics

ASTM D257 Standard Test Methods for DC Resistance or Conductance of
Insulating Materials

ASTM D395 Standard Test Methods for Rubber Property —-Compression Set

ASTM D412 Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers—Tension

ASTM D428 Standard Test Methods for Rubber Property — Adhesion to Rigid
Substrates
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SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

16.  ASTM D471 Standard Test Method for Rubber Property — Effect of Liquids

17.  ASTM D570 Standard Test Method for Water Absorption of Plastics

18.  ASTM D573 Standard Test Method for Rubber — Deterioration in an Air Oven

19.  ASTM D624 Standard Test Method for Tear Strength of Conventional Vulcanized
Rubber and Thermoplastic Elastomers

20. ASTM D638 Standard Test Method for Tensile Properties of Plastics

21.  ASTM D648 Standard Test Method for Deflection Temperature of Plastics Under
Flexural Load in the Edgewise Position

22.  ASTM D695 Standard Test Method for Compressive Properties of Rigid Plastics

23. ASTM D746 Standard Test Method for Brittleness Temperature of Plastics and
Elastomers by Impact

24. ASTM D785 Standard Test Method for Rockwell Hardness of Plastics and
Electrical Insulating Materials

25. ASTM D1149 Standard Test Methods for Rubber Deterioration-Cracking in an
Ozone Controlled Environment

26. ASTM D1248 Standard Specification for Polyethylene Plastics Molding and
Extrusion Materials for Wire and Cable

27.  ASTM D1505 Standard Test Method for Density of Plastics by the Density-
Gradient Technique

28.  ASTM D1525 Standard Test Method for Vicat Softening Temperature of Plastics

29. ASTM D1693 Standard Test Method for Environmental Stress-Cracking of
Ethylene Plastics

30.  ASTM D2240 Standard Test Method for Rubber Property — Durometer Hardness

31.  ASTM E23 Standard Test Methods for Notched Bar Impact Testing of Metallic
Materials

32. ASTM G101 Standard Guide for Estimating the Atmospheric Corrosion

Resistance of Low-Alloy Steels

Rubber Manufacturers Association (RMA) Handbook
Society of Automotive Engineers (SAE)

National Research Council of the National Institute of Standards and Technology (NIST):

1.

NIST Publication Calibration Standards

SSPC: The Society for Protective Coatings (formerly Steel Structures Painting Council):

1.

SSPC Vis 1 Guide to Pictorial Surface Preparation Standards for Painting Steel
Surfaces
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

3.0 TECHNICAL SPECIFICATIONS

3.01 CONTRACTOR”S RESPONSIBILITY

A. Contractor shall provide all necessary supplies, labor, materials, supervision, and
equipment required for this procurement. Each unit will comprise of one direct fixation
fastener body, two serrated adjustment washers, and two left-hand Pandrol “E” Clips.
Anchor bolt assemblies are not included in this procurement.

B. The work specified in this section consists of manufacture, testing, shop assembly,
inspection, packaging, and shipping of direct fixation rail fasteners/hardware.

C. Furnish direct fixation fasteners/hardware per the drawings included in this specification.

3.02 SUBMITTALS
A. Design

1. Contractor shall submit Shop Drawings, data, and test results no less than (14)
calendar days before the first shipment of fasteners, including design calculations,
which are required by the Specifications or are necessary to adequately perform
the work. Shop Drawings are to be complete and detailed.

2. Contractor's submittals shall be checked, coordinated, and approved by the
Contractor before they are submitted for the approval of the WMATA Track
Engineer. Submittals lacking Contractor's approval may be returned to the
Contractor for resubmission.

3. Approval of the submittals shall occur within seven (7) calendar days upon receipt
by WMATA to allow sufficient time for review. Acceptance will be conveyed via
e-mail to the Contractor on the first business day after the seven (7) day review

period.
B. Quality Control Program Plans
1. Quality assurance/control plan as specified herein.
2. Test program plan as specified herein.
C. Qualifications Test Results

Previous qualification test reports are acceptable subject to sub-contractor demonstrating
to Vendor the fastener and test procedures are identical to and in compliance with the
requirements specified herein. Submit the following:

1. Qualification Test Reports and certifications for review and approval prior to
commencing fastener manufacture.
a. Certification of the elastomer samples used in the qualification testing.
b. Elastomer qualification test results for each test specified herein.
c. Fastener body metal qualification test results for each test specified
herein.
2. Submit qualification test results within (7) calendar days after completion of

testing. Submit elastomer certification with the elastomer qualification test results.
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP
3. Testing laboratory data describing location and qualification
4, Test Procedure describing test equipment, instrumentation, calibration process
and certificates, test procedures, and test result report and formats.

D. Narrative description of manufacturing process describing sources of all components,
material descriptions, elastomer compounding and molding process.

E. Installation Instructions: Drawings with narrative describing fastener installation
procedure with particular attention to lateral adjustment, shims, bolt torque and rail clip
installation

F. Production Test Results
1. Submit the following for review and approval prior to shipping each fastener

production [ot.
a. Certification of the elastomer samples used in the production testing of
each production lot as detailed herein.
b. Elastomer production test results for each test specified herein,
C. Fastener production test results for each test specified herein.
G. Delivery: Submit the method and materials of packaging for shipment and storage no

later than (14) calendar days prior to the initial shipment.

3.03 QUALITY ASSURANCE

A. Develop and maintain a quality assurance program regulating methods, procedures, and
processes to ensure compliance with standards of quality required by the Contract
Documents.

1. Include in the Quality Assurance Program an Inspection and Testing Plan
(ITP), subject to review by WMATA. Submit the detailed ITP within (14) calendar
days after Notice of Award and include therein the following information for each
identified inspection and test:

a. List of inspections and tests to be performed.

b. Identify the Specification paragraph containing the inspection or test
requirements.

C. Identify who is responsible for each test: Vendor or sub-supplier.

d. Schedule of inspections and tests.

e. Identification of independent test laboratories if any are to be used.

f. Identify the characteristics to be inspected, examined and tested at each
activity point.

g. Specify inspection and test procedures and acceptance criteria to be used.

h. Identify inspection checklists and test reports.

i. Identify hold points as described herein below.

2, Do not commence any inspection or test until the ITP has been reviewed and
accepted by WMATA. During the life of the Contract, update the ITP to reflect any
changes in the inspection or test requirements.

3. Implementation of Quality Assurance Program:
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

a. Provide adequate staff and resources to perform all quality activities and
to ensure Contract compliance, whether the Work is performed at the
Vendor's own facility, provided by a sub-supplier, or on location at the
project.

b. Supplier Control: Perform source inspections and audits at major
supplier's facilities to assess compliance with the requirements of the
Quality Assurance Plan and the Contract Documents.

C. Control of Measuring and Testing Equipment:

1) Describe in the Quality Assurance Plan the methods for ensuring
that equipment used for measuring and testing is calibrated as
applicable to provide accurate test and inspection results, At
intervals established to ensure continued validity, verify or
calibrated measuring and testing devices against certified national
standards that are traceable to National Institute of Standards and
Technology (NIST).

2) Establish methods to ensure proper handling, storage, and care of
measuring and test equipment to maintain the required accuracy
of such equipment. Material and test equipment that is
considered out-of- calibration orthathas been subjected to possible
damage shall be identified as non-conforming and shall be
removed from service, replaced, or repaired according to the
manufacturer's instructions. Review all inspections or tests
accepted by the use of the nonconforming measuring and test
equipment since its last valid calibration date, to ensure
acceptability.

3) Ensure that all measuring and testing equipment selected for
measurements, tests, or calibration is of the proper range, type,
and is controlled, adjusted, and maintained at specified intervals
identified in the Quality Assurance Plan or before use to assure
conformance to the established requirements or predetermined
accuracy.

B. All work undertaken by the Vendor before approval of his quality assurance program will
be at the Vendor's risk. The Project Manager will monitor the Vendor's methods,
procedures, and processes for compliance with the approved program.

C. Keep complete records of all inspection work by the Vendor available to the Project
Manager during the performance of the Contract, and to such other agencies and for
longer periods as may be specified elsewhere in the Contract.

D. Final Approval for Manufacturing of Each Type of Fastener

4. Upon WMATA approval of Section 3.02, Items A through G, the Vendor shall
submit to WMATA the following:

a. Six copies of the final approved shop drawings of the fastener with all
comments and modifications required to pass the qualification testing.

b. Six copies of the certified statements describing the chemical composition
of elastomer and metal components of the rail fastener.

c. Six copies of the certified laboratory report of the results of all qualification
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

tests specified herein showing compliance with all acceptance criteria
specified.

Alteration of Fasteners — After approval of the rail fastener by WMATA as ready
for manufacturing, no change in the design or manufacturing process shall be
made without written approval by WMATA. WMATA may require the testing,
certification, and approval of any altered rail fastener at no additional cost to
WMATA. All manufacturing of rail fasteners which have not been approved by
WMATA shall be at the Vendor’s risk.

WMATA, orits representatives, reserve the right to visit the producers facility during usual
business hours unscheduled to:

1.
2.
3.

Observe sampling and testing procedures.
Obtain samples of the prepared material being produced and shipped.

Review plant inspection methods, quality control procedures, equipment and
examine test results of current and previous tests.

3.04 DESIGN REQUIREMENTS

A.

B.

Furnish direct fixation fasteners designed to meet or exceed the requirements of these
Specifications.

Provide fasteners of a design in continuous daily service for at least (5) years with a proven
record of successful performance.

The direct fixation rail fasteners shall have the following primary functions:

1.

Support the running rail and secure it to the concrete trackbed using the minimum
number of parts possible.

Provide vertical, lateral and longitudinal stability, and provide for vertical and
lateral adjustments.

Provide a specific longitudinal restraint.
Provide electric insulation for the rail, thus isolating it from the concrete trackbed.

Isolate vibrations and attenuate noise generated by the moving wheel of the
vehicles on the rails.

Type of Fastener and Components

1.

Furnish fasteners with one-piece body designed for use on 115 RE (5-1/2-inch
base width) Rail section.

The body of the fastener is a metal base element and a metal top element with an
elastomeric pad bonded between them. Bonding shall occur during the
vulcanization process.

The design feature shall be integrally cast into the top plate component at a
minimum height of 9/32 inches from the top of the rail seat and shall extend across
the entire width of the fastener body in the direction longitudinally to the running
rail on both field and gauge sides.

Furnish standard rail fasteners having a spring rate of between 94,000 pounds
per inch and 120,000 pounds per inch for vertical loads between 4,500 pounds
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

10.

11.

and 12,000 pounds.

Furnish standard rail fasteners having a longitudinal restraint of between 1.600
pounds and 3,000 pounds.

Furnish rail fasteners that bond the elastomeric component of the rail fastener on
its bottom surface to a base plate not less than 1/4-inch thick and bond the
elastomeric component of the rail fastener's top surface to a plate.

The rail fasteners shall be manufactured to accommodate rail hold down spring
clips, specifically Pandrol “E” Clip non-threaded components.

Except as required to meet other requirements specified herein, elastomer
surfaces shall be smooth with a finish and appearance equal to or better than an
F-3 designation in accordance with the RMA Handbook.

Furnish rail fasteners comprised of as few components as is economically and
technically feasible for ease of assembly, disassembly, and maintenance.

Furnish rail fasteners designed to permit installation and replacement of the entire
assembly or its components by one person using standard, conventional hand
tools.

The bottom of the base element shall be free of elastomer except that minimal
flashing will be acceptable providing it does not interfere with retention of proper
anchor bolt tension.

Properties in Installed Position

1.

The base of the fastener is paraliel to the rail seat so as to provide no cant to the
rail. The slope tolerance is plus and minus 0.37%. The rail seat area is flat
having maximum convexity and concavity of less than 0.001 inch per inch when
measured from a straight edge.

Do not furnish fasteners having projections into leveling pads or plinth concrete.

Bonding of the rail fastener to the plinth concrete or leveling pads will not be
permitted.

The underside of the rail fastener body shall be a flat, continuous plane with no
projections below the top of the grout pad.

Dampening of Forces

1.

Furnish rail fasteners designed to provide damping of lateral and vertical forces
transferred to anchor bolts.

Furnish fastener plates having full bearing on the elastomer in all positions of
lateral adjustment and having a means of preventing displacement of the
elastomer under operating conditions.

Furnish rail fasteners with stability in directions not solely dependent upon the
strength of bonding of the elastomer to metal.

Anchorage Assemblies (Supplied by WMATA; For Vendor Design Reference Only)

1.

For retrofit construction, the fastener body anchorage assembly shall provide for
two fully threaded studs, each 7/8 inch in diameter, for securing the fastener to
the epoxy grout pad and concrete track bed. As shown in Exhibit 05657-A the
anchorage assembly bolts shall be located in the upper right-hand quadrant and
low left-hand quadrant of the rail fastener as referenced along the centerline of
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rail. The rail fastener shall also be designed to be capable of being anchored by
placement over existing 7/8-inch threaded stud bolts in lieu of the anchor bolts
and female anchor inserts.

For new concrete plinth construction, the fastener body anchorage assembly shall
be comprised of two epoxy coated female type anchorage inserts for embedment
into the concrete plinth and two anchor bolts for securing the fastener to the
concrete plinth.

The fastener body anchorage design shall not pass through the top plate and shall
anchor thru the bottomn plate only.

The adjustment washers shall be designed so that they can be used for either the
anchor bolts or the threaded studs.

Female Inserts with Anchor Bolts (New Construction):

a. The fastener includes anchor bolts, 7/8 inch in diameter, for securing the
fastener to the concrete trackbed under a tension of 30,000 pounds per
anchor bolt.

b. The anchor bolts will be threaded into female threaded inserts set in the
concrete trackbed.

c. Anchor bolts, including washers, and threaded inserts shall be considered
parts of the fastener.

d. The fastener is also capable of being anchored by placement over 7/8 -
inch threaded studs.

e. The anchor bolts engage not less than one inch and not more than one
and one -half inches of the threaded insert in the installed position.

f. Other than the standard protective coating as applied by the bolt and insert
manufacturers, no oil, sealant or other compound shall be applied to the
threads.

g. Calculate the minimum bolt insertion length into the insert to provide

anchorage strength

h. Submit drawings, at a minimum scale of 1:1, that demonstrates that the
proposed anchor bolt and insert combination will accommodate the full
range of vertical adjustment specified in this Section. llustrate in these
drawings the length of anchor bolt insertion into the insert under both the
maximum and minimum shim conditions. Decrease bolt insertion length
by an additional 1/16 inch under the maximum shimming condition, to
allow for cases where the top of insert is recessed 1/16 inch below the top
of concrete.

Fully Threaded Anchor Studs (Retrofits):

a. Fully threaded anchor studs shall be 7/8 - inch diameter and 11 inches
long for retrofitting direct fixation trackwork anchor installations and shall
conform to ASTM A449 except that chemical requirements shall conform
to ASTM A325 for Type 3 bolts, with the chromium, nickel, and copper
elements in such combination to achieve maximum corrosion resistance
Bc;nsonant with strength and hardness requirement. (See Exhibit 05657-

Restraint Properties and Rail Release
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1.

Indicate the restraint properties of the rail fastener in both longitudinal directions
and in both lateral directions.

Furnish rail fasteners providing a positive means of preventing more than a total
of 1/8-inch total lateral movement of the rail base relative to the fastener on each
side of the rail base in the event of failure or loosening of one or both rail hold-down
spring clip elements.

Furnish rail fasteners permitting the release of the rail hold-down spring clip
elements so that the rail may be removed by lifting it vertically until it is completely
free of the fastener without disturbing the horizontal or vertical alignment of the
fastener body.

The rail hold down assembly device shall not be dependent on elastomeric
components in torsion

Longitudinal and lateral restraint properties of the rail fastener shall be identical in
both directions.

The stability of the rail fastener in the lateral direction shali not be dependent solely
upon the strength of the bond of the elastomer to metal.

Dimensional and Shape Requirements

1.

Furnish fasteners that are generally rectangular in shape.

a. Include keying, peg and socket, or turned up plate edges in the bottom plate
and top plate so that loss of elastomer bond does not resuit in complete
loss of the fastener’s ability to hold track line and gauge.

Height:

a. The overall distance between the base of the rail fastener and the base of
the rail with the rail fastener in the installed position shall be 1-1/2 inches
(desired) with 1-3/8" minimum and 1-3/4" maximum distances.

b. No portion of the completely assembled rail fastener, including the rail clips
and anchor bolts, shall extend any higher than 3-1/2 inches measured
vertically from the base of the rail centerline.

Length and Width:

a. When completely assembled, the overall dimension of the rail fastener,
including the elastomer, shall stay within a design envelope of 10 inch
maximum in width measured parallel to the rail and 18 inch maximum in
length measured normal to the rail.

Adjustment Requirements

1.

Lateral Adjustment

a. The rail fastener body shall provide a means of 1 inch total lateral
adjustment having a range of plus or minus 1/2 inch via a serrated
mechanism at each anchor location. Serration shall be vertical, a minimum
of 5/32 inches high and integrally cast into the bottom plate. The bottom
of the vertical serration shall be raised a minimum of 1/8 inches above the
top of the botiom plate. Together with a serrated adjustment washer, the
system shall allow adjustment in either lateral direction in increments of
1/8 inch. Friction alone as a means of adjustment will not be permitted.
The serration shall have not less than three interiocking serrations
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engaged in any position of lateral adjustment. The adjustment feature
shall be integrai with the rail anchorage assemblies.

b. Friction shall not be used as a means for adjustment or for preventing
lateral movernent.

C. If lateral adjustment employs serrations on any component, each serrated
interface shall have at least three engaged serrations. There shall be a
minimum of three linear inches of serration engagement per fastener.
Serrations shall be machined or cast to a minimum depth of 1/16 inch.
Cap plates, if used, shall cover the opening to any ground potential in
every position of adjustment and form a reasonable seal to prevent the
intrusion of dirt, metallic particles, and other material.

d. Each rail fastener shall be furnished with all components required for all
specified increments of lateral adjustment. Components of the rail
fastener shall not be replaced or added to the basic configuration in order
to laterally adjust the rail.

e. Recesses in the rail fastener shall be free draining in all positions of lateral
adjustment up to a maximum actual superelevation of 4-1/2 inches.

2. Vertical Adjustment

a. Vertical rail adjustment capability shall be a maximum of 9/16 inch in 1/16
inch increments, provided by shims.

b. All requirements of these Specifications shall be satisfied for all increments
of fastener adjustment.
K. Electrical Isolation
1. The rail fastener body shall provide an electrical leakage distance of not less than

1-1/8 inch measured from the grounded portion of the fastener to the charged
portion by the most direct path that does not pass through an insulating material.
The minimum distance of separation between any point of the top plate to the
bottom plate shall be 1/2 inch and shall contain a full and complete section of
elastomer material. The entire top and side surfaces of the metal plates of the
fastener body shall contain a minimum coating of 1/16 inch, exclusive of the
serrated area of the fastener body anchorage location.

2. Meet the insulation requirements within the body of the fastener. Separate or
detachable insulating components such as rail base pads or spring clip insulators
are not alfowed.

3. No surface cut-outs, gaps, edge voids, or edge cut-outs are allowed that could
permit an accumulation of dirt, metallic particles, or other materials.

3.05 COMPONENT MATERIAL REQUIREMENTS (ALL DIRECT FIXATION FASTENERS TYPES)

A. Metal Plate Components:
1. Metal Components:
a. Both the metal top plates and bottom plates shall be one-piece ductile iron.

The minimum thickness of the top plate shall be 1/2-inch and for the
bottom plate 3/8 inch.
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b. The ductile iron castings shall be minimum Grade 65-45-12 in accordance
with ASTM A536, “Standard Specifications for Ductile Iron Castings®. The
chemical composition shall meet the acceptable level per SAE J434,
“Automotive Ductile Iron Castings”. The Brinell hardness when tested in
accordance with ASTM E10, “Standard Test Method for Brinell Hardness
of Metallic Materials®, shall be within 156-217 BH range per SAE J434.

Elastomer:

1.

4.

The minimum thickness of the elastomer between the top plate and the bottom
plate parallel to the rail seat shall be 1/2 inch,

The elastomer shall be neoprene or natural rubber or a blend of neoprene and
natural rubber. Fabricate the elastomer using a minimum of 51 percent natural
rubber.

Provide a natural rubber design based on a Durometer Shore A measurement
of 45-55, as measured in accordance with ASTM D2240 Test Method for Rubber
Property — Durometer Hardness.

Anchor bolts shall not pre-compress the elastomer in their installed position.

Rail Hold Down Assembly:

Rail clip shall be a resilient spring clip type such as the Pandrol e-2056 (left handed) and
as specified herein. Spring-wedge type rail clips will not be permitted. Rail clip shoulder
shall be cast as integral part of the metal top plate. Welding of the rail clip shoulder to the
top plate will not be permitted.

1.

Materials - Rail clips shall be forged from alloy steel bars and heat treated to
achieve the minimum spring action holding power as specified herein.

Minimum Design Criteria:

a. Clips must be one piece, threadless and detachable.

b. There shall be two clips to each complete rail fastener assembly.

c. Holding force shall be generated by spring action.

d. Surface hardness of clips shall be between 44 and 48 HRC.

e. The range of vertical hold down force (toe ioad) per clip shall be between
2,100 and 3,000 Ibs. with a total force range of 4,200 to 6,000 Ibs. per rail
seat.

f. The minimum static longitudinal slip per complete rail fastener assembly,
with two clips shall be 3,000 Ibs.

g. Field installation and removal of clips shall be accomplished by one man

using standard track tools or by commerciaily availabie equipment.

h. Clip shall be proven design and produced by an ISO 9000 certified
manufacturer with a minimum of ten years documented in-track experience
in the United States.

Anchor Bolts (Supplied by WMATA,; For Design Reference Only)

1.

Anchor bolts shall be 7/8 inch diameter, heavy hex head structural bolts per ASTM
A325, Type 3, with thread length per ASTM A449. Provide certification that bolts
meet requirements of ASTM A325, Type 3.

Washer, hardened weathering steel, ASTM F436, 2" O.D., 0.94" I.D. and 1/8"
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thick, two per fastener body

3. Furnish 7/8-inch diameter anchor bolts of sufficient length to provide an acceptabie
length of insert thread engagement with 9/16 inch of vertical shims under the rail
fastener.

4, All threaded elements in the fastener shail include a positive means of preventing
the loosening of the element due to in-service vibrations.

5. Threaded element installation data shall include, but not be limited to, the bolt
torque range in foot-pounds.
a. The torque range shall provide the minimum tension as specified by the

AISC ASD Manual of Steel Construction.
6. Coat all bolts with a water resistant coating as thread protection against rusting

prior to installation.

4.0  INSPECTION, TESTING, AND ACCEPTANCE
4.01 SOURCE QUALITY CONTROL

A. Fastener Qualification Tests
1. General
a. The qualification tests specified herein shall be performed by an indepen-

dent testing facility approved by the WMATA Engineer and shall be a
member of the American Council of Independent Laboratories.
Qualification testing may be performed at any test facility, including such
facilities at the Vendor 's plant, provided they meet the approval of the
WMATA Engineer and satisfy the requirements of the American Council
of Independent Laboratories “Manual of Practice, Quality Control System*
- Requirements for Testing and Inspection Laboratory. Testing equipment
shall be in good repair, of adequate capacity and shall be accurately
calibrated. Copies of calibration certificates shall be submitted to the
WMATA Engineer. The WMATA Engineer shall be notified not less than
(7) calendar days in advance of dates scheduled for quality control tests.
All testing shall be performed at no additional cost to WMATA and is to be
performed post-award and prior to manufacture of production quantities.
Previously approved and supplied product design meeting the
requirements of this specification shall be exempt from the Qualification
Testing. Production Testing as specified shall be performed.

b. From a lot of not less than twenty standard direct fixation fasteners, sixteen
will be selected at random by the WMATA Engineer. If additional fasteners
are necessary to meet these test requirements they shall be furnished at
no additional cost to WMATA.

c. Prior to testing, the Vendor shall submit shop drawings detailing the rail
fastener components and a detailed description of the steps required for
its complete installation as well as the replacement of individual
components. Upon approval by the WMATA Engineer of the shop
drawings and installation description, rail fasteners shall be fabricated for
testing.

d. Before beginning any tests, a detailed description of all tests shall be
submitted to the WMATA Engineer for approval. The description shall
completely detail the test procedure and shall include drawings showing
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the relationship of the fastener and ali significant components of the testing
equipment, including the test block and anchor bolis.

Each of the fasteners selected for testing shall be carefully measured and
examined to determine the compliance with these specifications and the
approved shop drawings. Upon satisfactory completion of this examination
eight fasteners will be retained by WMATA and the remaining eight
fasteners shall be returned to the Vendor for execution of the Qualification
Performance Tests by an independent laboratory.

Should any fastener assembly fail a test, perform the entire sequence of
test on the eight new fastener assemblies. Should a fastener assembly
from a sample lot fail a test, the entire lot is rejected and the Vendor is to
provide a new random sample lot to the WMATA Engineer, fram which a
sample of eight fasteners will be returned to the Vendor for testing by the
independent laboratory. If the design of the fastener must be modified to
pass any test, shop drawings of the new design shall be submitted to and
approved by the WMATA Engineer before retesting is continued.
Manufacture at least ten fastener assemblies of the new design and
perform all tests on the new fastener design. Continue the revision,
approval and test cycle until the fastener assemblies are accepted. (14)
calendar days will be allotted for redesign, approval, and testing
commencement. WMATA reserves the right to terminate the contract for
default should the Vendor fail to develop an approved fastener within a
reasonable amount of time after award so as to prevent their capability of
complying with the delivery schedule.

2. Elastomer Qualification Testing

a.
b.

Each test listed below shall be performed on two specimens.

The specimens used for the test shall be certified by the Vendor to have
been taken from the production size batch used for making the fastener
and to have cured in a manner equivalent to the cure used for the fastener.

Prior to the testing, all elastomer specimens shall be conditioned for not
less than two days at 23 degree C plus or minus 2 degree C and 50% plus
or minus 5% relative humidity

Tests performed on specimens are:

1.) Hardness Test - The Durometer A hardness shall be between 45
and 55 as measured in accordance with ASTM D2240,
“Indentation Hardness of Rubber and Plastics by Means of a
Durometer”.

2.) Tensile Strength and Ultimate Elongation Test - When tested in
accordance with ASTM D412, “Tension Testing of Vulcanized
Rubber”, the tensile strength shall be 2,350 psi or greater and the
ultimate elongation shall be 400 percent or greater.

3.) Compression Test - The elastomer shall be tested for 22 hours in
accordance with ASTM D395, Method B to determine the percent
of compression set. The test shall be conducted at 70 degree C.
And the set shall not exceed 25 percent.

108



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

4.)

5.)

6.)

7.)

8.)

10.)

Accelerated Aging of Rubber Test - In accordance with ASTM
D573, “Accelerated Aging of Vulcanized Rubber*, the test sample
shall be aged for 70 hours at 70 degrees. The percentage of
decrease of tensile strength shall not exceed 25 percent; the
percentage of decrease of ultimate elongation shall not exceed 25
percent; and the change in hardness, measured on the Durometer
A scale, shall not exceed 10 points.

Resistance to Ozone Cracking Test - Test specimens shall be
prepared in accordance with Procedure A of ASTM D518,
“Resistance to Surface Cracking of Stretched Rubber
Components”. The test specimens shall be tested in accordance
with ASTM D1149, “Accelerated Ozone Cracking of Vulcanized
Rubber”, at a temperature of 40 degree C and at an ozone partial
pressure of 50 mPa. The elastomer shall not exhibit any cracking
when examined in accordance with ASTM D1149 at the end of a
100-hour exposure.

Compression Set at Low Temperature Test - When tested at minus
10 degree C for 70 hours in accordance with ASTM D1229, “Low
Temperature Compression Set of Vulcanized Elastomers”, the
compression set at 30 minutes after release (t@30 reading) shall
not exceed 37 percent

Oil Absorption Test —

a.) One test shail be conducted with IRM 903 (No. 3) oil at 23
degree C for 70 hours. The volume change for the No. 3
oil shall not exceed 100 percent for natural rubber.

b.) A second test using a different sample shall be conducted
with IRM 903 (No. 1) oil at 23 degree C for 70 hours in
accordance with ASTM D471, “Change in Properties of
Elastomeric Vulcanizates Resulting from Immersion in
Liquids®, to determine the volume change of the elastomer.
The volume change for the No. 1 oil shall not exceed minus
10 percent or plus 20 percent for natural rubber.

Adhesion to Metal Test - This test shall be performed on
specimens of elastomer which are to be bonded in the finished
fastener in accordance with ASTM D429, Method A, “Adhesion of
Vulcanized Rubber to Metal®, the failure must be entirely Type R
(eg. Elastomer tears before bond fails). The metal substrate,
preparation, adhesive and bonding process shall be the same as
that used for the manufacture of the direct fixation rail fastener.

Resistance to Tearing Test - When tested in accordance with
ASTM D624, “Standard Test Method for Rubber Property - Tear
Resistance”, the resistance to tearing shall be not less than 100
pounds per inch.

Flame Spread and Smoke Generation Test - The elastomer shall
be tested in accordance with ASTM E162, “Standard Test Method
for Surface Flammability of Materials Using a Radiant Heat Energy
Source”, to determine the Flame Spread Index.
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11.)

12.)

13.)

14.)

The elastomer shall be tested in accordance with NFPA No. 258-
1982, Smoke Generated by Solid Materials Test, in both the
flaming and non-flaming modes to determine the Smoke
Generation Specific Optical Index, Ds. The elastomer shall not
exhibit any flaming drippings when tested. No acceptance criteria
are specified for the Flame Spread Index, Ls and the Smoke
Generation Specific Optical Index, Ds. These indices shall be
reported to WMATA for information only.

Electrical Resistivity Test — Tests shall be performed on an
elastomer specimen and a fully assembled fastener.

Apply 500 V dc. to the elastomer specimen for three minutes. The
elastomer shall be tested and measured in accordance with ASTM
D257 "Standard Test Method for D-C Resistance or Conductance
of Insulating Materials", to determine the resistivity of the
elastomer. Next, immerse the specimen in potable water for 70
hours at 70°C. Immediately after removal from the water
immersion, without drying and with no portion of the specimen less
than 35°C, test it for electrical resistance and impedance. For
testing under wet conditions, immerse elastomer in potable water
with a resistivity of 1,000 to 1,500 chm-cm. Adjust resistivity of
potable water if required by addition of sodium chloride. The
minimum volume resistivity under dry condition shall be 10'2-ohm-
cm and 10" _ ohm-cm under wet condition

Refer to Section 3.03.B for Electrical Resistivity Tests on a fully
assembled Fastener

Water Absorption Test - The elastomer shall be tested in
accordance with ASTM 0570, "Standard Test Method for Water
Absorption of Plastics”, to determine the change in weight of
elastomer due to absorption of water. Immerse specimens in
distilled water for 24 hours at a temperature of 23 degree C prior
to testing. The elastomer shall have a maximum increase in weight
of 1.0 percent.

Rheology (Cure and Strength Indicator) Test-

a.) Test the elastomer in accordance with ASTM 02084,

b.) During qualification testing a cure curve shall be developed
based on the rheology test results for approval by the
Vendor. Specification limits shall be established at several
points along the curve for approval by the Vendor.

c.) During production testing the cure curves shall be
compared to the qualification test cure curve. The
production test curve shall be within the specification limits.

Specific Gravity Test -

a.) Test the elastomer in accordance with ASTM 0297.

b.) During the qualification testing the specific gravity of the
elastomer shall be determined. During the production testing
the specific gravity shall be plus or minus 0.02 of the specific
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gravity determined during the qualification testing.

3. Fastener Body Metal Testing

a. Prepare three Charpy impact test specimens in accordance with ASTM E23,
“Standard Method for Notched Bar Impact Testing of Metallic Materials®, from
the same metal used for the top and bottom plates of the fastener body. Each
metal sample shall have met the minimum impact requirements and be
approved by the WMATA Engineer before fastener assembly qualification
testing proceeds.

b. Conduct a Charpy impact test on each specimen at a temperature of 21
degree C in accordance with ASTM E23. The fracture energy shall be greater
than three foot-pounds. The test report shall include all the information
required by ASTM E23. The fracture energy shall be greater than 3 foot-
pounds for irons and 15 foot-pounds for steel.

c. High Frequency Resonance Test

1.)

2.}

Suspend the top plate with a nylon, hemp, polyethylene or cotton
rope, or an elastomer band of sufficient strength to support the top
plate without failure. Mount an accelerometer of mass not greater
than 0.05 kg at the center of the rail seat area, with an axis of
sensitivity normal to the rail seat. The accelerometer signal shall
be appropriately conditioned with a charge amplifier or voltage
preamplifier and analyzed with a minimum 400 line spectrum
analyzer, while striking an end of the top plate with a hammer in a
direction normal to the rail seat plane.

The frequencies of the top plate’s modes of vibration, identified by
maxima in the spectrum of the response of the top plate to hammer
impacts, shall be greater than 600 Hz.

b. Corrosion Process: Reference Section 3.04.E
¢. Heat Aging Process: Reference Section 3.04.F

4. Fastener Assembly Testing

a. Perform the following rail fastener testing at no additional cost to WMATA
using the test procedures as prescribed herein.

1)

Static Tests (Exhibit 05657- E):

a) Loads, as described in the tests, are per fastener and
shall be doubled during performance of each test.

b) Vertical Load Test: Perform testing in accordance with
Section 3.02.A herein.
c) Lateral Load Test: Perform testing in accordance with

Section 3.02.C herein.

d) Vertical Uplift Test: Perform testing in accordance with
Section 3.02.B herein.

e) Longitudinal Restraint Test: Perform testing in accordance
with Section 3.02.E herein.
f) Lateral Restraint Test: Perform testing in accordance with
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2)

Section 3.02.D herein.
Electric Tests: Perform all tests on single fasteners.

a) Voltage Withstand Test: Perform testing in accordance with
Section 3.03.A herein.

b) Electrical Resistance and Impedance Tests: Perform testing
in accordance with Section 3.03.B herein.

c) Electrical Impedance Test: Perform testing in accordance
with Section 3.03.C

3) Life Cycle Tests (Dynamic): Use a separate fastener for each test.

a) Dynamic to Static Stiffness Ratio Test: Perform testing in
accordance with Section 3.04.D herein.

b) Loads, as described in the tests, are per fastener and
shall be doubled during performance of each test.

c) Vertical and Lateral Repeated Load Test: Perform testing
in accordance with Section 3.04.A herein.

d) Repeated Load Test with One Anchor Bolt: Perform testing
in accordance with Section 3.04.B

e} Uplift Repeated Load Test: Perform testing in accordance
with Section 3.04.C

f) Push-Pull Test: Perform testing in accordance with Section
3.04D

g) Corrosion Process: See Section 3.04 E

h) Heat Aging Process: See Section 3.04 F

b. Temperature

Before commencing, and during all tests, the fastener shall be stabilized
at an ambient temperature of 22 degrees C, plus or minus 5 degrees C
unless otherwise specified

C. Testing Plan

1) Tests specified herein shall be performed in accordance with the
approved test plan.

2) The Vendor shall notify the WMATA Engineer fourteen days in
advance of the commencement of testing including preparation of
the test equipment for testing.

3) Testing shall be performed in the presence of the WMATA

Engineer unless otherwise approved in writing by the WMATA
Engineer.

d. Test Set-Up and Preparation

1)

Except as otherwise specific herein, each test shall be performed
on two completely assembled rail fasteners at 30-inch center to
center spacing, with a section of 115RE rail not less than 42 inches
long. The rail loading and measuring points shall be as specified
for each test and as shown on Exhibit 05657- C.
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2)

3)

4)
5)
6)

7)
8)
9}

The fastener shall be assembled as shown in the approved shop
drawings and installation description, and all threaded elements
shall be tensioned as specified. The test fasteners shall be
mounted on a concrete test block and anchored with 7/8 inch dia-
meter ASTM A325, “Standard Specifications for Structural Bolts,
Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength”,
threaded stud bolts to simulate field installation. The anchorage
shall not fail under loadings imposed by any test specified below.

Except for specific tests noted herein, eight fasteners complete
with the modified rail section as shown in Exhibit 05657- A and of
length as determined shall be used

Before assembly, the fasteners shall be clean and dry.

The fasteners shall be spaced one inch apart

The fasteners shall be mounted and anchored on a test block and
the spring clips shall be positioned to hold the rail section.

The anchor bolts shall be torqued to 300 foot-pounds.

All reactions to load shall be through the fasteners to the test block.

The test block shall be of reinforced concrete with female threaded
inserts cast or set on it to receive the 7/8-inch fastener anchor
balts. The top surface of the test block shall be a flat plane with a
wood float finish and with the face of the inserts set parallel to the
surface with a tolerance of plus zero above and minus 1/32-inch
below the surface.

a) Concrete: The shall have a minimum 28 day strength of 4,000
pounds per square inch as determined from standard test
specimens taken in accordance with ASTM C31 and ASTM
C172 and cured and tested in accordance with ASTM C39.

b) The reinforcing steel shall be epoxy coated Grade 60 per
ASTM AB15, “Standard Specifications for Deformed and Plain
Billet Steel Bars for Concrete Reinforcement” and shall be
placed as shown in Exhibit 05657- D.

c) Inserts:
i. Two pairs of threaded stud bolts shail be drilled and
epoxied into the concrete test block.

ii. The stud boits shall project 3-1/2 inches out from the
top surface of the concrete.

ii. The stud bolts shall be positioned as they would be in
track for two fasteners 30 inches apart measured
parallel to the rail.

iv. The holes for the dowels shall be 1-1/8 to 1-3/4 inch
diameter and 5-1/2 inches deep.

v. The epoxy to be used shall provide a minimum
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unrestrained pullout strength of 20,000 pounds. As an
alternate, the stud bolts may be replaced with 7/8 inch
anchor bolts and female inserts epoxy grouted into the
concrete block.

vi. Inserts shall be of corrosion resistant steel threaded to
1-1/2 inch depth to receive ASTM A325 7/8-inch bolts
and shall meet 40,000-pound bolt load.

vii. Washer face bearing of the insert against the fastener
shall be equai to the bearing area of an A563 heavy nut
far 7/8-inch bolt.

viii. Length and anchorage configuration shall withstand
12,000 pounds unrestrained pullout and resist 250 foot-
pounds torque without yielding.

ix. Inserts shall be coated with an epoxy resin insulating
coating, 100-percent dry powder epoxy resins, Scotch
Kote Brand Protective Resins No. 203, Minnesota
Mining and Manufacturing Company; Corvel Epoxy
ECB-1363A, Polymer Corporation; or equal.

e. Instrumentation

1) Instrumentation for all required deflection and rotation
measurements shall be designed so as to measure each rail
motion parameter relative to the test block.

2) Each instrument shall be designed to measure the motion intended
with minimum effects on the data from other motions.

f. Test Sequence:

1) Eight (8) complete rail fastener assemblies are required to conduct
the tests. Assemble and mount two fasteners on each concrete
block designated as A, B, C, and D. The set of fasteners shall be
subjected to the following tests as specified above.

2) Fasteners A shall undergo the Vertical and Lateral Repeated Load
Test and then undergo the Repeated Load Test with One Anchor
Bolt. Fasteners A shall then again undergo each Static Test
without replacement of any component. For the Longitudinal
Restraint Test, the fasteners shall not be disassembled from the
rail after the Repeated Load Test with One Anchor Bolt, nor shall
the rail hold down assemblies be re-torqued.

3) Fastener B shall be subjected to Dynamic to Static Stiffness Ratio
Test, then undergo Heat Aging Process, and then retested through
each of the Static Tests without replacement of any component
followed by another Dynamic to Static Stiffness Ratio Test.

4) Fasteners C shall undergo Heat Aging Process and then tested for
Uplift Repeated Load Test followed by Corrosion Process.
Fasteners C shail then be retested through each of the Static Tests
without replacement of any component.

5) Fasteners D shall be tested as specified for the Push-Pull Test.
Fasteners D shall then be retested through each of the tests for
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Static Tests, without replacement of any component. For the
Longitudinal Restraint Test, the fasteners shall not be
disassembled from the rail after the Push-Pull Test, nor shall the
rail hold down assemblies be re-torqued.

6) The qualification testing sequence described above is graphically
shown on Exhibit 05657-E

7) The sequence shall be performed without replacement of any
fastener component.

g. Starting Tests and Procedures

1) After a test sequence is begun, it shall be completed.

2) Inthe event of failure of a test rig component, the WMATA Engineer
shall determine if the failure was attributable to the fastener.

3) If the fastener did contribute to the failure, or if there is doubt, then,
with the approval of the WMATA Engineer, the testing shall cease
and the test report shall be submitted with all findings.

4) If the fastener did not contribute to the failure, the component shall
be replaced and

h. Production Quality Control Testing

1. General

Following successful compietion of the qualification tests, acceptance of the
qualification test reports by the WMATA Engineer, and start of the fastener
assembly manufacturing, Production type quality control sampling and testing
shall be conducted and performed by an independent testing facility approved by
the WMATA Engineer and shall be a member of the American Council of
Independent Laboratories. Elastomer samples and fastener assemblies shall be
selected from regular production and subjected to testing to ensure that high
quality standards are maintained and that design requirements set forth in these
specifications are met through the completion of the production process.

2. Production Elastomer Tests -

a. Samples of elastomer from every mixed batch of material used in the
manufacture of production fastener shall be tested to verify compliance of
the elastomer batch mix with the foilowing testing requirements:

1) Hardness Test
2) Tensile Strength and Ultimate Elongation Test
3) Specific gravity: and

4) Cure Characteristic in accordance with ASTM D2084 or an
equivalent industry accepted standard.

b. Certificate of Compliance from the supplier of the elastomer shall be
submitted to the Engineer guaranteeing compliance of the elastomer with
requirements of these specifications.

3. Fastener Assembly Tests

a. Production quality control testing of fasteners shall be performed on two
(2) fasteners from the first 50 fasteners and on two (2) fasteners from each
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production lot. A production lot is defined as a quantity of manufactured
and completed fasteners produced in a continuous run, but not to exceed
5,000 units. As requested, fasteners may be selected for testing by the
WMATA Engineer. Permanently mark the fasteners used for production
testing and meeting all test requirements as production test fasteners and
deliver fasteners to WMATA. These fasteners shall be subjected to the
following tests:

1) Vertical Load Test

2) Vertical Uplift Test

3) Lateral Load Test

4) Lateral Restraint Test

5) Longitudinal Restraint Test
6) Voltage Withstand Test

7 Electrical Resistance Test
8) Vertical and Lateral Repeated Load Test (500,000 cycles)
b. The configuration for testing and the acceptance criteria shall be as

specified above, and the value obtained for the slope of the load-deflection
curve in the Vertical load Test shall be within 20 percent of that obtained
in the original compliance testing.

c. The quality control tests shall commence no later than fourteen days after
fabrication of the fastener. Should any fastener fail to meet the test
requirements, two additional fasteners from that same production lot shall
be tested. In the event any of the two additional fasteners fail, 100 percent
of the remainder of the lot shall be rejected or tested and only those
successfully passing all tests shall be incorporated in the final delivered
quantity.

d. in addition to the quality control tests and at the discretion of the WMATA
Engineer, all components of the rail fasteners shall be subjected to full or
partial testing for compliance with these specifications. The cost of all such
additional testing required by the WMATA Engineer for any component
that is proved to comply with these specifications will be at the expense of
the WMATA. The cost of all such additional testing of any component that
is proven not to comply with these specifications shall be at no expense to
the WMATA.

e. Production quality control testing may be performed at any test facility,
including such facilities at the Vendor's plant, provided they meet the
approval of the WMATA Engineer and satisfies the requirements of the
American Council of Independent Laboratories “Manual of Practice,
Quality Control System" - Requirements for Testing and Inspection
Laboratory, and ASTM E320. Testing equipment shall be in good repair,
of adequate capacity and shall be accurately calibrated. Copies of
calibration certificates shall be submitted to the WMATA Engineer. The
WMATA Engineer shall be notified not less than 14 days in advance of
dates scheduled for quality control tests.

f. Two copies of the results of all tests shall be submitted to the WMATA
Engineer within seven days after performance of the tests.
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4, Acceptance - Final acceptance of production lots of direct fixation rail fasteners
will be based upon the fastener and all its components complying with these
specifications as determined by the WMATA Engineer, based on the results of the
quality control tests and the certified statements submitted to the WMATA
Engineer by the Vendor.

STATIC TESTS

A. Vertical Load Test
4.1.1.1 Procedures

a.

A vertical load increasing in increments of 2,000 pounds to a maximum
load of 32,000 pounds shall be applied downward at the center of the rail
head midway between the two fasteners and normal to the rail.

The load shall be applied at the rate of not less than 200 pounds per
minute nor more than 2000 pounds per minute.

For each increment of load the vertical deflection of the rail head shall be
measured to the nearest 0.001 inch and recorded.

The load shall be removed and the final position of the rail head measured
and recorded. The recorded values for vertical load vs. deflection shall be
plotted on a graph as shown on Exhibit 05657- F.

4.1.1.2 Acceptance Criteria

a.

Calculate the fastener stiffness as the slope of a straight line determined
by a linear least-squares regression of the load per fastener versus each
deflection for load per fastener between 4,000 pounds and 12,000 pounds.
The fastener stiffness shall be within 15 percent of 140,000 pounds per
inch. The load versus displacement curve shall be within the limits
identified in Exhibit 05657 F.

The tangent to load-versus-deflection curve at each load between and
including 4,000 pounds and 12,000 pounds per fastener shall be within 20
percent of the fastener stiffness determined above. For the purpose of
calculation, the tangent to the load versus deflection curve at each
deflection, X» , and each load , Py, are approximated as:

(Pn+1 = Pn-1)/(Xn+1 -Xn.1)
Where P is the load at deflection Xn.

Total deflection of the elastomer at the 15,000 pound load per fastener
shall not exceed 25 percent of the uncompressed thickness. After removal
of the maximum load, the fastener shall return to within 0.005 inch of its
original position within one minute.

At no time during the tests shall a fastener component exhibit any sign of
failure by slippage, yielding, fracture, or bond failure.

Values obtained when this test is repeated, after performance of other tests,
shall be within 20 percent of the initial test values.

B. Vertical Uplift Test -
1. Procedures

a.

A vertical load shall be applied to the center of the rail head midway
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between the two fasteners and normal to the rail, alternating from a vertical
downward load to a vertical upward load.

The peak load per cycle shall be increased in increments of 200 pounds
each cycle to 4,800 pounds.

The loads and deflections shall be continually measured to the nearest
0.001 inch and simultaneously recorded on a load versus time graph and
a deflection versus time graph respectively.

The load shall be removed and the final position of the rail head measured
and recorded. The reaction force to the uplift load shall be applied to the
test block on which the fastener is mounted.

2. Acceptance Criteria

The ratio of the deflection for the total uplift test load to the deflection for
the total vertical downward test load shail be between plus 5 percent and
plus 135 percent of the deflection for a 4,000 pound downward vertical
load as determined from the Vertical Load Test.

When the vertical load is continuously varied from vertical downward loads
to uplift loads, there shall be no indication of backlash or free play at times
when the load or the deflection changes direction.

After removal of the maximum load, the rail shall immediately return to
within 0.005 inch of its original position.

At no time during the test shall any fastener component, including the
anchorage to the test block, exhibit any sign of failure by slippage, yielding
or fracture.

C. Lateral Load Test
1. Procedures

While applying a vertical load of 27,000 pounds downward at the center of
the rail head midway between the two fasteners and normal to the rail, a
lateral load, increasing in increments of 1,000 pounds to a maximum load
of 16,000 pounds, at a rate of 1,000 pounds per minute, shall be applied
horizontally to the rail head at a point 0.625 inch below the top of rail at the
location of vertical load.

b. For each load increment, the lateral deflection of the rail head at a point
0.625 inch below the top of rail shall be measured to the nearest 0.001
inch and recorded.

c. The lateral load shall be removed and the final position of the rail head
measured and recorded.

d. The recorded values for lateral load vs. deflection shall be plotted on a
graph similar to Exhibit 05657- G.

2. Acceptance Criteria

a. The lateral load versus deflection curve for each fastener shall lie within
the envelope shown on Exhibit 05657- G.

b. The lateral deflection of the rail head for a lateral load of 4,000 pounds per
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fastener shall not exceed 0.150 inch.

c. The average lateral deflection at maximum load shall not exceed 0.336
inch.

d. After removal of the load, the difference between the original and final
positions of the gauge line shall not exceed 0.062 inch. At no time during
the test shall any fastener component exhibit any sign of failure by
slippage, yielding or fracture.

D. Lateral Restraint Test
1. Procedures

a. A lateral load increasing in increments of 1,000 pounds from zero pounds
to 10,000 pounds shall be applied normal to the rail at the base of rail
midway between the two fasteners.

b. The lateral deflection of the rail shall be measured at the intersection of
the centerline of the fastener and the gauge line of the rail to the nearest
0.001 inch and recorded after each increment of loading.

2. Acceptance Criteria

a. At no time during the test shall any component of the fastener show signs
of slippage, yielding, or fracture.

b. The difference between the criginal and final positions of the gauge line
shall not exceed 0.062 inch.

c. The lateral deflection of the rail when fully loaded shall not exceed 0.125

inches from original gauge line of the rail.

E. Longitudinal Restraint Test

1. Procedures

a.

e.

During the longitudinal restraint test, the rail ends shall be supported on a
roller or other low friction supports, properly elevated to prevent the
longitudinal load from binding the rail in the fastener.

A load shall be applied longitudinally at the centerline of rail at the base of
the rail increasing in increments of 500 pounds up to a total of 7,000
pounds or until the rail deflects 0.6 inch from the initial condition, whichever
occur first.

The rate at which load is applied shall be approximately 1,000 pounds per
minute. Each load increment shall be maintained constant at a minimum
of 30 seconds or until the longitudinal deflection of the rail ceases before
increasing the load to the next increment.

For each load the longitudinal deflection of the rail relative to the fastener
shall be measured to the nearest 0.001 inch and recorded. The
longitudinal load shall be removed at slippage of rail and the final position
of the rail measured and recorded.

The recorded values for longitudinal load vs. deflection shall be plotted on
a graph as shown on Exhibit 05657- H.

2. Acceptance Criteria

The longitudinal load vs. deflection curve, when plotted on Exhibit 05657-
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H, shall lie entirely within the shaded area.

b. The difference between the original and final positions of the rail shall not
exceed 0,125 inch plus the slippage distance of the rail.

c. At no time during the test shall any fastener component exhibit any sign of
failure by slippage, yielding, bond failures or fracture except that slippage
which may occur between the rail clip and the rail.

F. Dynamic to Static Stiffness Ratio Test
1. Procedures

a. Using the same assemblage as noted in the Vertical Load Test, Apply an
oscillating downward load at the centerline of the rail head and the
centerline of the fastener so as to produce a sinusoidal load alternating
between 8,000 and 18,000 pounds at a rate of between 10 and 20 hertz.

b. Continuously record the load and deflection versus time on a high speed
oscillograph or high speed digital recorder.

C. After a minimum of 1,000 cycles, determine the dynamic stiffness from the
ratio of peak-to-trough force to peak-to-trough deflection from the recorded
data.

d. Between five to ten minutes after completion of the dynamic stiffness

measurement and removal of all load, apply a vertical load beginning at
Zero pounds and increasing in 2,000 pound increments to a maximum of
20,000 pounds, at a rate not less than 200 pounds per minute nor more
than 2,000 pounds per minute, at the centerline of the fastener assembly.

e. For each increment of load between 2,000 and 20,000 pounds, record the
vertical deflection of the rail head to the nearest 0.001 inch.
f. The static stiffness of the fastener shall be the difference in load divided
by the difference in deflection between 8,000 and 18,000 pounds.
2. Acceptance Criteria
a. The dynamic stiffness shall not exceed 1.5 times the static stiffness.

4.03 ELECTRICAL TESTS
A. Voltage Withstand Test

1. Procedures
a. Prepare a fully assembled fastener and appiy a DC potential of 15KV
between the rail head and the metal base plate of the fastener body for
one minute.
2. Acceptance Criteria
a. The elastomer shall withstand this test with no visible damage such as

splits, cracks, pinholes or fractures, and no evidence of arcing, arc
tracking, or other voltage breakdown.

B. Electrical Resistance Test
1. Procedures

a. Test a complete, fully assembled fastener for electrical resistance, using
both the wet and dry conditions procedures as specified herein.
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b.

R

Before assembly, metal parts, anchoring devices, rail clips, elastomer
surfaces, and all other ancillary parts associated with the fastener shall be
clean and dry.

Assemble the fastener with a section of 115-pound RE rail, not less than 1
foot in length.

Mount a completely assembled fastener on 1/4 inch thick metallic ground
plate sized to extend 2 inch beyond all edges of the fastener.

Use anchorage assemblies supplied, or similar to those for use in actual
field installation, to mount the fastener to the ground plate.

Use the same number of bolts (or other device) that will be used to anchor
the fastener in-service.

Verify that improper assembly and other causes do not make the parts that
are in electrical contact exhibit excessive contact resistance; including, but
not necessarily limited to, the following contact points:

1) Rail-to-rail plate interface.

2) Rail hold-down assembly (clip) and rail.

3) Anchor bolts and bottom fastener plate (if present).
4) Anchor bolts and ground plate.

Dry Resistance Test

1) Procedures

a) 24 hours prior to testing, store the assembled fastener in a
clean, dry environment with ambient temperature of 60F to
80F and 50 to 70 percent humidity.

b) Apply 100 volts DC between the rail head and the ground
plate for three minutes.

c) Measure the applied voltage and the resulting current flow,
or directly measure the resistance with an accuracy of plus
or minus two percent.

2) Acceptance Criteria

a) The minimum resistance for 100 volts DC is 20 megachms.
Wet Resistance Test
1) Procedures

a) Perform this test on the same fastener that passed the Dry
Resistance Test. Place the assembled fastener in a
nonmetallic trough or suitable container.

b) Size the container such that there is a minimum of two
inches between the sides and bottom of the
fastener/ground plate assembly and sides and bottom of
the container.

c) Pour water into the container to a level midway up to the
rail web covering all surfaces of the fastener.
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d) Maintain this level of immersion for 10 minutes. The water
resistivity shall be 1,000 to 1,500 chm-cm (use potable
water and adjust resistivity by addition of sodium chloride).

e} Ambient temperature of fastener surfaces (prior to
immersion), water, and air shall be 60 to 80 degrees
Fahrenheit,

f) Relative humidity shall be 50 to 70 percent.

g) Drain water from container to a level 2 inch below the
ground plate, and without drying or otherwise disturbing the
fastener, apply 100 voits DC to the rail head and ground
plate and calculate the resistance within 15 seconds.
Repeat measurement and calculation every five minutes
for the first hour and every ten minutes for the second hour.

2) Acceptance Criteria

a) The minimum resistance for 100 volts DC is one megohms
for the average of three consecutive readings within two
hours after draining.

b) The difference between each of the three readings and the
average reading shall not exceed 10 percent of the average
reading.

C. Electrical Impedance Tests
1. Procedures

a. On a fully assembled fastener, apply a potential of 50 volts AC to the rail
head for three minutes for each increment of measurement for frequencies
from 20Hz to 10kHz, in increments of 20Hz up to 100 Hz, 200 Hz to 1,000
Hz, and 2,000 Hz up to 10kHz.

b. Measure the impedance after three minutes with an accuracy of plus or
minus two percent and record for each frequency.

2. Acceptance Criteria

a. The minimum impedance for any frequency between 100 Hz through 10
kHz shall not be less than 9,500 ochms

4.04 LIFECYCLE TESTS
A. Vertical and Lateral Repeated Load Test
1. Procedures

a. Loads shall be applied to the rail head in such a manner as to produce a
vertical downward load of 28,000 pounds, and lateral loads midway
between the two fasteners, 0.625 inch below top of rail, of 8,000 pounds
to the gauge side of the rail head and 5,000 pounds to the field side of the
rail head.

b. The application of the lateral loads shall be alternated, each combined with
alternate application and release of the vertical load, a total of three million
complete cycles. Application of the field side load and then the gauge side
load with two applications of the vertical load constitutes one cycle.
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C.

The frequency shall be regulated to prevent the temperature of the
components from exceeding 70 degree C. Re-torqueing of threaded
elements subsequent to the completion of 500,000 cycles of loading will
not be permitted without the written approval of the WMATA Engineer.

2. Acceptance Criteria

a.

The fastener shall withstand the three million cycles of load application
with no evidence of failure by slippage, yielding, wear, grooving or fracture
at any time during the test.

B. Repeated Load Test with One Anchor Bolt
1. Procedures

a.

After completion of the Vertical and Lateral Repeated Load Test, the
fastener shall be reassembled as specified using only the original
components previously subjected to testing.

b. The Vertical and Lateral Repeated Load Test shall then be repeated with
a minimum of 15,000 cycles with the gauge side anchor bolt loosened to
a minimum of 1/4 inch gap.
2. Acceptance Criteria
a. The fastener and concrete block shall withstand the 15,000 cycles of

loading with the gauge side anchor bolt ioosened with no evidence of
failure by slippage, yielding or fracture.

C. Uplift Repeated Load Test
1. Procedures

a.

The rail fasteners, fully assembled as specified above, shall have loads
applied to the rail head in such a manner as to produce alternating vertical
downward load of 20,800 pounds and a vertical upward load of 4,800
pounds at the centerline of the rail and midway between the two fasteners
normal to the rail.

b. The application of the two vertical loads shall constitute one complete
cycle and shall be applied for a minimum of 1.5 million cycles.

c. The frequency shall be regulated to prevent the components’ temperature
from exceeding 70 degree C.

d. Re-torqueing threaded elements subsequent to completion of 500,000
cycles of loading will not be permitted.

2. Acceptance Criteria

a. The fastener shall withstand 1.5 million complete cycles of load application
with no evidence of failure.

b. Upon visual inspection, no component of the fastener, shall exhibit any
evidence of failure by yielding, slippage or fracture.

c. The rail shall exhibit no evidence of wear of grooving that would contribute

to a failure of the rail under operating conditions.
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Push-Pull Test
1. Procedures
a. During the Push-Pull Test, the rai! ends shall be supported on rollers or
other low friction supports, properly elevated to prevent the longitudinal
load from binding the rail in the fasteners.
b. A cycling longitudinal load shall be applied to the centroid of the rail at one
end to deflect the rail plus and minus 3/4 inch about the initial position for
a total of 50 cycles.
c. Immediately afterward, a cycling load equal to 80% of the ultimate slippage
loads as recorded in the longitudinal restraint test shall be applied for a
total of 25,000 pushing and pulling cycles.
d. Repositioning of the rail clips at any time will not be permitted.
2. Acceptance Criteria
a. The fastener shall withstand 25,000 cycles of loading with no evidence of
failure.
b. Upon visual examination, no component of the fastener, shall exhibit any

evidence of failure by yielding slippage or fracture, except that slippage
may occur between rail clips and rail but not between rail clips and the
fastener body.

c. The rail shall exhibit no evidence of wear or grooving that would contribute
to rail failure under operating conditions.

d. For ZLR fasteners the 25,000 cycles of loading shall require a load of less
than 300 Ibs to cause the rail to slip thru the ZLR fastener.

Corrosion Process

a. Procedures: Expose the fastener body, without loose components, to a five
percent solution in accordance with ASTM B117, “Standard Test Method for Salt
Spray (Fog) Testing”, for 500 hours.

b. Acceptance Criteria
1) This is a conditioning process for the fasteners that will be further tested

as indicated in Exhibit 05657- E

Heat Aging Process

a) Procedures: Fuily assemble a fastener as specified above except the anchor bolts
need not be installed and age the fastener in an air oven for a period of 166 hours
at a temperature of 70 degree C using the aging methods specified in ASTM
Designation D573, "Accelerated Aging of Vulcanized Rubber by the Oven
Method".

b) Acceptance Criteria

a. This is a conditioning process for the fasteners that will be further tested
as indicated in Exhibit 05657- E.
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4.05 DIRECT FIXATION MOLDING REQUIREMENTS

A
B.

4.06

Vendor's name or trademark shall be molded into the elastomer.

Each cavity in a mold shall have a cavity identification mark which is molded into the
elastomer. If more than one mold is used, then each cavity in a mold shall have a mold
identification mark which is molded into the elastomer.

Each molding cycle which produces one or less fasteners from each cavityinamold is a
heat,

Consecutive heats from a mold shall be numbered consecutively.

The elastomer’s production batch number and the heat number shall be marked on each
fastener in a permanent manner. The marking shall be visible in the installed position.

The location and method of marking of identification data shall be shown on a shop
drawing.

In an orderly manner, each mold/heat/cavity permutation shail be assigned a unique
sequential part number and part numbers shall be assigned to iots.

A tabulation of lot, part, batch, mold, heat and cavity shall be developed as part of the
Quality Assurance Program.

MANUFACTURING TOLERANCES

Table 1 - Direct Fixation Fastener Manufacturing Tolerances
DIMENSION TOLERANCE
Length and width Plus or minus 1/8 inch
Height Plus or minus 1/32 inch
Squareness All angles within plus or minus 1/32 inch
Centering of holes Plus or minus 1/32 inch
Diameter of holes Plus or minus 1/32 inch
Durometer Shore A Plus or minus 5
Serration depth Plus or minus 1/64 inch
Serration spacing Plus or minus 1/64 inch
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DELIVERY, HANDLING AND STORAGE

A

B.

Fasteners shall be packed and shipped in a manner that shall prevent a load on any
fastener from exceeding 1,000 pounds.

Fasteners shall not be stored by the Vendor in a wet location or where the ambient
temperature will exceed 120 degree F.

Fasteners shall be packaged on wood pallets and wrapped in minimum 6 MIL plastic to
permit outdoor storage in a secured area. Rail hold-down assemblies, shoulders, bolts,
nuts and other loose items shall be packaged by component type in secure shipping kegs
or boxes and clearly identified. The method and materials of packaging shall be
submitted for approval by the WMATA Engineer.

The Vendor shall replace all fasteners damaged during packaging, pre-delivery storage
and shipping without additional cost to the Authority.

Fasteners shall be delivered FOB to Authority furnished storage sites as directed by the
WMATA Engineer to the Washington Metropolitan area. Unloading and final storage will
be by others. Provide the WMATA Engineer two week notice prior to any fastener
delivery.

Fasteners used in the production quality control testing shall be packed and labeled
separately from the rest of their lot.

WARRANTY
MATERIALS AND WORKMANSHIP

A.

There shall be a one (1) year warranty on all materials and workmanship. See
CHAPTER Il - ACCEPTANCE/INSPECTIONS/DEFICIENCIES, Article 5.
CORRECTION OF DEFICIENCIES & WARRANTY, for additional warranty provisions.

WMATA will inspect the materials after delivery to determine that they are of proper
Quantity, quality and are in satisfactory condition on arrival. Final acceptance will be
based upon the fastener and all components complying with the WMATA specifications,
based on the results of the quality control tests and the certified statements submitted to
WMATA by the Vendor.

DELIVERY SCHEDULE
DELIVERY AND INSPECTION

A

Direct fixation fasteners shall be delivered to:
WMATA Auth Road Material Storage Facility
4305 Auth Place
Suitland, MD 20746

Deliveries shall coincide with the dates indicated in the Price Schedule, and shall
commence no later than (45) calendar days after NTP. Hours of delivery shall be between
7:00 am and 2:00 pm Monday through Friday, exclusive of legal holidays in the
Washington, DC area. The Vendor shall notify WMATA of material deliveries (48) hours
in advance. The supplier shall contact Ms. Kimberly Hammond at (202) 253-4127 for
instructions.

The Vendor shall mark each container with identification of the item contained,
supplier's name, shipping date, number of pieces, destination, and gross weight.
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7.0
TECHNICAL DRAWINGS/
TESTING ACCEPTANCE CRITERIA

127



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT

IFB NO.: FQ16119/LP

SPECIFICATION NUMBER REVISION
SPN -0070 1

EFFECTIVE DATE PAGE
3/24/2016 Page 10f43

TR T

600 5th Street, NW
Washington, DC 20001

Washington Metropolitan Area Transit Authority

SPECIFICATIONS PACKAGE

DIRECT FIXATION RAIL FASTENERS

DATE: 0 7/08/ /6

ORIGINATED BY: 7%’—
evifi Greig, TRST Project Manager

APPROVED BY: [ Ao .o

Clay Bunting, TRST General Superintendent

DATE: "113{ [

128



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP
() FASTENER BODY (® EXSTNG STUD BOLTS
(@ 1SRE RAL (® GROUT PAD
(® SPRING CUP ENVELOPE (§) CONCRETE INVERT

EXISTING
/ STUD BOLT

]
LT ATV
ADJUSTMENT
= NUT
+ 70 & | — | — — § FASTENER
1 3/4" . ADJSTMENT
( WASHER

el

s 1/¢

14" 70 18°

e
[11:1

-]

U LU L]

(N

M
4
I
4|
B
y
4.
a
&
B
A
B
4
b
B
ap
@A

Jntn
115U

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

EXHIBIT 05657-A
FASTENER CLEARANCE ENVELOPRE

D.F. RAIL FASTENERS

[T HONE patey DECEMBER 2007

129




WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT

IFB NO.: FQ16119/LP

10=-1/2" 31"

7

0P OF

6-5/8"

GAVGE LINE ¢ TRACK

ECT FIXATION
' RAIL FASTENER
GROUT PAD

]

W) i

\—RESTRICTED AREA

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

Jome  cecrusin o

EXHIBIT 05657-B

RESTRICTED AREA DURING
INSTALLATION AND MAINTENANCE

PANDROL LEFT-HAND “E” CLIP

130




WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT [FB NO.: FQ16119/1P

o 79

we
00
B
—=
]
01 0L
Uy

MANUFALTURED 058

ore

0y

X, MORY MO MIA

131



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

—=————VYERTICAL LOADING RAM

\J-_—7— LUBRICATED BEARINGS

/L
N {’}_‘me LOADING RAM

h (=———DESIGN TO MINIMIZE YERTICAL
AND LATERAL BENDING DE~
FLECTION, MINIWMOMBH

1 J BASE OF 113RE
LONGITUDINAL, AXIS —2

3

AT LOAD APPLICATION POINT

1 2-1/2°

3°

*VERTICAL HEAD
DEFLECTION POINT
1-8/18°

*LATERAL HEAD
LJ...I DEFLECTION POINT

/ REINFORCING BARS

&-1/2"
S~7/8"
h Y

W% GE REQUIRED

AT FASTENER LOCATION

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

EXHIBIT 05657-C
MODIFIED RAIL SECTION

EAD ‘ OUB  prcrmpek xo?

132



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP

5 '_'T\
b ‘-,l:'ﬁ_?‘.--,— N s 1o e Locarn
= e g USING DOSTING HOLES

o Byral, T 1M BASE PLATE. I3 A

" 4 . .

-
kN
— ' %
Y —]—%
7
{ Z e
‘140'06
—p

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

EXHIBIT 05657-D

CONCRETE TEST BLOCK FOR
TESTING ANCHOR ASSEMBLIES
FOR D F. RAIL FASTENER

WOHE I'_" DBECEMBER 2007

133



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT

IFB NO.: FQ16119/LP

FURNI BY CONTRACTOR
16 FASTENERS

FORWARD FOR TESTING
B8 FASTENERS

RETAINED BY AUTHORITY
8 FASTENERS

E e §ENERS HA“ DIB" "C” 5 IID“

1. VERTICAL LOAD TEST
2. LATERAL UPLIFT TEST
3, LATERAL LOAD TEST
4, LATERAL RESTRAINT TEST

.

(CONDUCT STATIC TESTS 1—~7 ON ALL FOUR SETS OF FASTENERS)

5. LONGITUDINAL RESTRAINT TEST

., B. VOLTAGE WITHSTAND TEST

7. ELECTRICAL RESISTANCE AND
IMPEDANCE TEST

FASTENER "A" || FASTENER "B" || FASTENER "C" FASTENER “D"
VERTICAL & LATERAL| [ DYNAMIC TO STATIC

REPEATED LOAD STIFENESS RaTio || HEAT AGING PUST*ES’;“LL

TEST TEST

REPEATED LOAD r reAD

TEST WITH ONE HEAT AGING REPEAT TESTS 1-

ANCHOR BOLT LOAD TEST 7

LOOSENED

REPEAT TESTS 1-7 || REPEAT TESTS 1-7 || CORROSION

DYNAMIC TO STATIC
STIFFNESS RATIC
TEST

REPEAT TESTS 1-7

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

aeat HONE I“‘“ DECEMBER 2007

EXHIBIT 05657-E
FASTENER ASSEMBLIES
QUALIFICATION TESTING SEQUENCE
FOR D.F. RAIL FASTENER

134



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SUPPLY AND SERVICE CONTRACT {FB NO.: FQ16119/LP

12,000

Y=160.000 — Y+120.000 q

10.000

8.000

6.000

4.000

Y=VERTICAL LOAD, IN POUNDS

2.000 : ! @

.
L

1 i
0.02> 0.050 0.075 0.100 0.125 0.1501
X-VERTICAL DEFLECTION, IN INCHES

5] ACCEPTANCE LOAD vs DEFLECTION ENVELOPE
"o INDICATED SPRING RATES ARE ONLY FOR
DEFINING ENVELOPE OUTLINE

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

EXHIBIT 05657-F
VERTICAL LOAD TEST
ACCEPTANCE CRITERIA FOR

ECALE RO ToaTe AU 559 FOR DF. RAILFASTENER

135



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT IFB NO.: FQ16119/LP
9,000
{0.157, BOOO) (0338 | 2oy
8,000 Ibs \.
7.000
a
S &
§ & <
Z 5,000 b
()
<C
O
3
= : {0.150, 4000)
%3,000 S
i—
3 £
"
>_
1,000
0
0 0.050 0.100 0.150 0.200 0.250 0.300 0.350

X =LATERAL DEFLECTION, IN INCHES

NOTES:

ACCEPTANCE LOAD VS. DEFLECTION ENVELOPE. INDICATED SPRING
RATES ARE ONLY FOR DEFINING ENVELOPE QUTLINE,

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

EXHIBIT 05657-G
LATERAL LOAD TEST
ACCEFTANCE CRITERIA FOR
DF RAIL FASTENERS

SCALE: NONE | DATE: OCTCBER 2010

136



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

SUPPLY AND SERVICE CONTRACT [FB NOQ.: FQ16119/LP
5,000
t
fa]
=
3 4,000
[ —3,000 Ib.
z
g A sty R
9 3000 228 e R
o A e Satele
< 3 e ot yereen
s l“ﬁ % ! 1'1:1:1:1 :: :..: e 0D Fatotels ::: *, ::
> o X 'le S v e AU
g 2000 2 335 Rk 2
S L e e
1 e 2,000 Ib.-
e e tetntets Tttt t
1,000 ey
” I.I > s
LI R I -
l. (o G ot o
R
!
0
0.10 0.20 0.30 0.40 0.50 0.60
X = LONGITUDINAL DEFLECTION IN INCHES
NOTES:

ACCEPTANCE LOAD VS. DEFLECTION ENVELOPE INDICATED SPRING
RATES ARE ONLY FOR DEFINING ENVELOPE OUTLINE

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

who

EXHIBIT 05657-H
LONGITUDINAL RESTRAINT TEST
ACCEPTANCE CRITERIA

L] NONE ]““ DECEMBER 2007 FOR D.F. RAIL FASTENERS

137




