




































































SECTION 05665 - CONCRETE TIES AND FASTENERS

a section of a tie or a concrete block with railseat and fastening system
identical to the concrete ties furnished for testing. A separate test series shall
be conducted for the standard cross tie and the restraining rail cross tie.

3. Each of the four ties and the tie block submitted for testing shall be carefully
measured and examined to determine their compliance with the requirements
specified below. Upon satisfactory completion of the examination, two ties,
designated as Tie No. 1 and Tie No. 2, and a tie block shall be subjected to
the specified performance tests. The remaining two ties which will be
designated as Tie No. 3 and Tie No. 4 will be retained for further test use and
as a control for dimensional tolerances and surface appearance of ties
subsequently produced.

B. Sequence of Design Tests (Tie No. 1):

1. The sequence of design performance tests using Tie No. 1 shall be as
follows:

a. Rail Seat Vertical Load Test as detailed in Section 3.07.H and
AREMA Chapter 30, Article 4.9.1.4 shall be performed on one rail
seat, hereinafter designated as rail seat A.

b. Center Negative Bending Moment Test as detailed in AREMA
Chapter 30, Article 4.9.1.6.

C. Center Positive Bending Moment Test as detailed in AREMA
Chapter 30, Article 4.9.1.7.

d. Rail Seat Vertical Load Test as detailed in Section 3.07.H and

AREMA Chapter 30, Article 4.9.1.4 shall be performed on the other
rail seat hereinafter designated as rail seat B.

e. Rail Seat Repeated Load Test as detailed in Section 3.07.1 and
AREMA Chapter 30, Article 4.9.1.5 shall be performed on rail seat
B.

f. Bond Development, Tendon Anchorage and Ultimate Load Test as

detailed in Section 3.07.G and AREMA Chapter 30, Article 4.9.1.8
shall be performed on Railseat A.

C. Sequence of Design Tests (Tie No. 2):

1. The sequence of design performance tests using Tie No. 2 shall be as
follows:

a. Fastening Insert Test as detailed in Section 3.07.J and AREMA
Chapter 30, Article 4.9.1.9 shall be performed on all inserts.

b. Fastening Uplift Test as detailed in Section 3.07.K and AREMA
Chapter 30, Article 4.9.1.10a and b shall be performed on one rail
seat.

c. Electrical Impedance Test as detailed in Section 3.07.L and AREMA

Chapter 30, Article 4.9.1.14 shall be performed.
D. Sequence of Design Test (Tie Block)

1. The sequence of design performance testing using tie block shall be as
follows:
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SECTION 05665 - CONCRETE TIES AND FASTENERS

Tie Pad Test as detailed in AREMA Chapter 30, Article 4.9.1.15.

b. Fastening Uplift Test Part A as detailed in AREMA Chapter 30,
Article 4.9.1.10

c. Fastening Longitudinal Restraint Test as detailed in Section 3.08.G
and AREMA Chapter 30, Article 4.9.1.12.

d. Fastening Repeated Load Test as detailed in Section 3.08.F and
AREMA Chapter 30, Article 4.9.1.11.

e. Fastening Longitudinal Restraint Test as detailed in Section 3.08.G
and AREMA Chapter 30, Article 4.9.1.12.

f. Fastening Uplift Test Part A as detailed in Section 3.07.K and
AREMA Chapter 30, Article 4.9.1.10.

g Fastener Lateral Load Restraint Test as detailed in Section
3.08.H and AREMA Chapter 30, Article 4.9.1.13.

h. Tie Pad Test as detailed in AREMA Chapter 30, Article 4.9.1.15.

Center Positive Bending Moment Test:

1. Summary of Test: With the tie supported and loaded as shown in AREMA
Chapter 30, Figure 30-4-10, a load increasing at a rate not greater than 5 kips
per minute shall be applied until the load required to produce the positive
center design moment is obtained This load shall be held for not less than
three minutes, during this time an inspection shall be made to determine if
structural cracking occurs. A five power magnifying glass may be used to
locate cracks. If structural cracking does not occur, the requirements of this
test will have been met.

Center Negative Bending Moment Test:

1. Summary of Test: With the tie supported and loaded as shown in AREMA
Chapter 30, Figure 3-4-9, a load increasing at a rate not greater than 5 kips
per minute shall be applied until the load required to produce the specified
negative center design moment is obtained. This load shall be held for not
less than three minutes, during this time an inspection shall be made to
determine if structural cracking occurs. A five power magnifying glass may
be used to locate cracks. If structural cracking does not occur, the
requirements of this test will have been met.

Bond Development, Tension Anchorage, and Ultimate Load Test:

1. Summary of Test: With the tie supported and loaded as shown in AREMA
Chapter 30, Figure 30-4-8, a load increasing at a rate not greater than 5 kips
per minute shall be until a total load of 1.5P is obtained If there is no more
than 0.001 inch strand slippage determined by an extensometer reading to
0.0001 inch, the requirements of this test will have been met. The
measurements shall be made on the outermost tendons of the lower layer.
The load shall be increased until ultimate failure occurs.

Rail Seat Vertical Load Test

1. Summary of Test: With the tie supported and loaded as shown in AREMA
Chapter 30, Figure 30-4-7, a load increasing at a rate not greater than 5 Kips
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SECTION 05665 - CONCRETE TIES AND FASTENERS

per minute shall be applied until the load (P) required to produce the specific
rail seat negative moment as delineated in Section 1.03.D.4 of this
specification is obtained. This load shall be held for not less than three
minutes, during this time an inspection shall be made to determine if
structural cracking occurs. A five power magnifying glass may be used to
locate cracks. If structural cracking does not occur, the requirements of this
test will have been met.

L Rail Seat Repeated-Load Test

1. Summary of Test: Following the vertical load test for positive moment on
rail seat B, the load shall be increased at a rate of at least 5 kips per minute
until the tie is cracked from its bottom surface up to the level of the lower
layer of reinforcement.

2. After removal of the static rail seat load necessary to produce cracking, and
substitution of ¥4” —thick plywood strips for those shown in AREMA Chapter
30, Figure 30-4-8, the tie shall be subjected to 3 million cycles of repeated
loading with each cycle varying uniformly from 4 kips to the value of 1.1P.
The repeated loading shall not exceed 600 cycles per minute. If after the
application of 3 million cycles, the tie can support the rail seat load (1.1P),
the requirement of this test will have been met.

J. Fastening Insert Test:

1. Summary of Test: The pull-out test shall be performed on each insert as
indicated in AREMA Chapter 30, Figure 30-4-11. An axial load of 12 kips
shall be applied to each insert separately and held for not less than 3 minutes,
during which time an inspection shall be made to determine if there is any
slippage of the insert or any cracking of the concrete. Following successful
completion of the insert pull-out test, the torque test shall be performed on
each insert. A torque of 250 ft-Ib shall be applied about the vertical axis of
the insert by means of a calibrated torque wrench and a suitable attachment
to the insert. The torque shall be held for not less than 3 minutes. Ability of
the insert to resist this torque without rotation, cracking of the concrete or
permanent deformation shall constitute passage of this test.

K. Fastening Uplift Test:

1. Summary of Test: A 19 inch section of 115 RE rail shall be secured to one
rail seat using a complete rail fastening system including pads, clips, and
associated hardware, as recommended by the manufacturer of the rail
fastening system. In accordance with the loading diagram and method
described in AREMA Chapter 30, Figure 30-4-12, an incremental load shall
be applied to the rail. The load P (measured load plus unsupported tie weight
plus frame weight) at which separation of the rail from pad or pad from rail
seat occurs (whichever occurs first) shall be recorded. The load shall then be
completely released. A load of 1.5P not to exceed 10 kips shall then be
applied. The inserts shall not pull out or loosen in the concrete and no
component of the fastening system shall fracture nor shall the rail be
released.

L. Electrical Impedance Test:
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SECTION 05665 - CONCRETE TIES AND FASTENERS

1. Summary of Test: Secure two short pieces of 115 RE rail to the tie using
complete concrete tie fastenings. The rail pieces shall be no longer than the
width of the tie. Immerse the complete tie and rail assembly in water for a
minimum of 6 hours. Clean contact points on each rail and attach test cables.
Apply 10 volts AC 60-hertz potential between the two running rails for 15
minutes, measure the current flow between the two rails, and calculate the
impedance by dividing the applied 10 volts by the current flow in amperes.
The minimum impedance shall be 20,000 ohms.

3.08 ACCEPTANCE OF DESIGN TESTS FOR FASTENING SYSTEM

A. Fasteners shall be subjected to the acceptance tests as specified below. Failure of
fastening system to pass tests will be cause for rejection. Certified laboratory test
reports shall be submitted in sufficient detail to the PANYNJ.

B. Acceptance of design testing of the fastening system consists of testing of
components cast into the concrete tie, in addition to tests conducted on the external
components and consists of the following tests.

C. Tie Pad Test:

1. Summary of Test: The tie pad shall be loaded vertically using a section of
115RE rail and applying a cyclic load varying from 4 to 30 kips at a rate of 4
to 6 cycles per second for a total of 1,000 cycles. A static load shall be
applied at a rate between 3 and 6 kips/min. in increments of 1 kip up to a
maximum of 50 kips. For each load increment, vertical pad deflection shall
be measured to the nearest .0001 inch and recorded values for vertical loads
versus deflection shall be plotted on a graph. Spring rate will be calculated as
determined by the slope of the line connecting the points representing pad
deflections at 24 and 44 kips. The load shall be released and pad deflection
and temperature recorded 10 seconds after load removal. The requirements
will be met if:

a. The pad returns to within .002 inch of its original position 10
seconds after load removal;

b. Spring rate values determined from both pad tests, conducted as part
of the design performance tests specified in AREMA Chapter 30,
Article 4.9.1.3, do not vary by more than 25%;

c. Spring rate values determined from initial tests in AREMA Chapter
30, Article 4.9.1.3.a conducted on the three test pads, as part of the
design performance tests specified do not vary more than 25%;

d. Spring rate values determined from final tests in Article 4.9.1.3.h
conducted on the two test pads, as part of the design performance
tests specified do not vary by more than 25%.

D. Tie Pad Attenuation Test:

1. Test procedure and acceptance criteria are shown in AREMA Chapter 30,
Part 2, Section 2.5.2 Test 4B and Figure 30-2-6.
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SECTION 05665 - CONCRETE TIES AND FASTENERS

E. Wear/Abrasion Test:

1. Test procedure and acceptance criteria are shown in AREMA Chapter 30,
Part 2, Section 2.7 Test 6.
F. Fastening Repeated Load Test:
1. Summary of Test: A 19 inch section of 115 RE rail, from which loose mill

scale has been removed by wiping with a cloth, shall be secured to the rail
seat in the tie block using a complete rail fastening assembly. Three million
cycles of loading shall be applied in accordance with the loading diagram in
AREMA Chapter 30, Figure 30-4-13, alternating downward and upward
loads at an angle of 20 degrees to the vertical axis of the rail at a rate not to
exceed 300 cycles per minute for 3 million cycles. Rupture failure of any
component of the fastening system shall constitute failure of the test.

G. Fastening Longitudinal Restraint Test:

1. In accordance with AREMA Chapter 30, Article 4.9.1.12, test procedure and
acceptance criteria shall be in accordance with AREMA Chapter 30, Part 2,
Section 2.6.2, Test 5B

2. Summary of Test: Conduct test before and after the Rail Fastening Repeated
Load Test as detailed in AREMA Chapter 30, Part 2.6.3 Test 5C without
disturbing the rail fastening assembly in any manner. A longitudinal pull
load shall be applied in increments of .4 kip increments with readings taken
of longitudinal rail displacement after each increment. Refer to AREMA
Chapter 30, Figure 30-2-8. The rail displacement readings shall be the
average of two dial indicator readings measured to .001 inch. The dial
indicators shall be placed on each side of the rail with plungers parallel to the
longitudinal axis of the rail. The load shall be increased incrementally until a
load of 2.4 kips is reached. The load shall not be held for less than 15
minutes. The fastenings shall meet the requirements of this test in either
direction of loading. The fastenings will have successfully passed this test if
the rail movement is less than 0.2 inch during the loading and initial 3 minute

period.
H. Fastener Lateral Load Restraint Test:
1. In accordance with AREMA Chapter 30, Article 4.9.1.13, test procedure and

acceptance criteria shall be in accordance with AREMA Chapter 30, Part 2,
Section 2.6.4, Test 5D

2. Summary of Test: A 19 inch section of 115 RE rail shall be secured to one
rail seat using a complete fastening assembly. The entire assembly shall be
supported and loaded as indicated in Figure 30-2-10 of AREMA Chapter 30,
Part 2, Section 2.6.4, Test 5D. A preload of 20 kips is to be applied to the rail
to seat the rail in the fastening. Upon release of the preload, a zero reading is
to be taken on the dial indicators which measure rail translation. Load is to be
applied at a rate not to exceed 5 kips per minute until either 41 kips has been
applied or the rail base has translated 1/8 inch, whichever occurs first. With
all load removed from the rail, a roller nest is to be placed between the fixed
loading head and the wood block on the rail head. The roller nest shall not
offer resistance to lateral movement of the rail head. After taking zero
reading on the dial indicators a load of 20.5 kips shall be applied at a rate not
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SECTION 05665 - CONCRETE TIES AND FASTENERS

to exceed 5 kips per minute. Inability of the fastening to carry a 41 kip load
with 1/8 inch or less or rail translation shall constitute failure. Rail rotation,
gauge widening less rail translation, greater than 1/4 inch shall constitute
failure of the unrestrained lateral load test. Complete failure of any
component of the tie or fastening is cause for rejection.

3.09 DAILY PRODUCTION QUALITY CONTROL TESTS
A. Acceptance Tests:

1. At the start of any production contract, a minimum of 6 rail seat positive, 6
tie center negative, and 6 shoulder pull-out tests shall be undertaken by the
manufacturer on randomly selected ties to establish compliance with this
specification. After the acceptance test load results are checked, additional
loading shall be applied to the ties to produce the first crack greater than 25
mm (1 inch) in vertical length and these loads and crack lengths recorded.

B. Routine Production Testing:

1. Routine acceptance testing shall be carried out on all beds cast. One tie
selected from every 200 ties, or fraction thereof from one form, selected at
random from each bed cast, shall be load tested as follows:

a. Center Positive Bending Moment Test as detailed in Section 3.07.E
of this specification.

2. If structural cracking occurs in the tests, two additional ties from the same lot
shall be subjected to the same test and acceptance of the lot shall be based on
the following conditions:

a. If both retest ties meet the test requirements, the lot shall be
accepted.
b. If either of the retest ties fails to meet the test requirements, the

remaining ties shall be tested in accordance with a statistical
sampling plan.

3. One tie selected at random from every 200 ties, or fraction thereof, produced
each day shall be subjected to testing the distance from the center of track to
the center of rail seats by use of a template. The rail seat configuration and
shoulder insert location shall be verified.

4. One tie per 600 cast shall be selected at random from those ties previously
subjected to the Rail Seat Positive Bending Moment Test (one of every three
of such ties) shall additionally be tested for Bond Development and Tension
Anchorage as detailed in Section 3.07.G of this specification.

a. If strand slippage does not exceed 0.001 inches, the requirements of
this test will have been met.

b. If strand slippage exceeds 0.001 inches, three additional ties shall be
tested. If any of the three ties does not meet the requirements of the
test, the remaining ties in the lot shall be tested in accordance with a
statistical sampling plan.
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SECTION 05665 - CONCRETE TIES AND FASTENERS

3.10 DELIVERY
A. Shipping and Handling of Concrete Ties
1. Ship concrete ties with plastic caps or plugs securely installed in all inserts.

2. Securely brace ties for transportation to prevent any movement that could
cause damage.

3. Ship ties in a horizontal position, braced with wooden spacer blocks so that
the top surface or embedded shoulders do not come into contact with ties
loaded above. Do not load ties higher than six layers deep.

4. Do not drop or skid the ties.
B. Shipping and Handling of Fasteners
1. Pack Pandrol fasteners separately in units convenient for handling. The
fasteners shall be in weatherproof containers, banded on pallets for forklift
handling,
2. All containers for Pandrol e-clips shall be clearly marked with the following:

identification of item contained, manufacturer's name, shipping date, number
of pieces, designation, and gross weight.

3. All fastener shipments shall be adequately prepared to preclude damage
during shipment. Handle all fasteners in a manner which will prevent
damage during packaging, loading and transporting.

END OF SECTION
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ATTACHMENT A

Delivery of Concrete Ties

PATH does not have the storage space and does not want to handle the ties a multiple
times before being installed. All ties are to be delivered via a gondola car that will be
leased to PATH for an estimated period of three months from the time of delivery to
PATH.

The Vendor shall be responsible for the leasing of the cars and managing this service,
which shall include the following:

e Provide railcar transportation for concrete ties from manufacturing facility to
PATH at 120 Academy Street, Jersey City, NJ.

e Provide railcars suitable to load concrete ties.

Provide total fleet management services including tracking shipment, expediting,
scheduling of pick-ups and deliveries with the local railroad switching crew and
all railroad related paperwork (i.e. rail bill of lading, etc.).

¢ Provide daily tracking reports and other shipment status reports as requested by
PATH, reports to be sent to Port Authority Trans Hudson Corporation, One
PATH Plaza, 8 Floor, Jersey City, NJ, 07306, Attn. Ed Perara, and/or email
report to eperara@panynj.gov.

o Shall be responsible for a pool of gondola cars to handle the order and for leasing
agreement for the duration of PATH project.

o Shall be responsible for reposition of the empty gondolas from origin source to
manufacturer’s facility. It is assumed that four (4) gondolas will be required to
handle the 1,000 ties. PATH may release a single gondola car at any time after
delivery and leasing charges shall cease at that time.

Collective Bid #21941




ATTACHMENT B - Pricing Sheet

Item of Work Quantity Unit Price Total Price

Concrete Ties 1000 each $ $

Mobilization of 4 each $ $

Gondolas (Gondolas)

Monthly Lease 4 each $ $ *

Fee (3 Months) (Gondolas) (3 months x 4 gondolas x Unit Price)
$

*Multiply Unit Price for each Gondola 3 x 4 x 1 = to arrive at the Total Price.

List here leasing cost of Gondola for one month = §

Collective Bid #21941
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