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TTC! provides an update of what's gomg on at the

fac:hty that has provided the industry with invalu-
ahle information on raii performance, welding,
bridges and other track cumponents

he Associazion of American Railroads increased the

‘budges this year for testing at the Facility for Acceler-

zted Service Testing, Pueblo, Colo., in order to in-

crease tonnage accimulation for the year and to pro-
vide critical results faster to the railway industry.

The HAL program

At the end of June 2005, 98 mgt of traffic had accumulated
on the High Tonnage Loop (HTL) at FAST, when a schedul-
ed Summer pause in train operations began. Total accumula-
tion of ronnage since the inception of the hesavy-axle-load
program 1n 1988 is 1,700 mgr.

The program has provided the industry with valuable
information on the performance of improved materials and
techniques for minimizing and managing adverse effects of
heavy axle loads. The Federal Railroad Administration and
AAR jointly fund this program, with significant contributions
from the railroad supply industry and individual railroads. The
latest results of FAST experiments are reported here. '

~ Rail performance |
The most recent rail performance evaluation was completed this
past Summer. Premium 141-pound rails from six leading
suppliers—Corus America, ISG (formerly PST), [FE (formerly
- NKX), Nippon Steel, Rocly Mountain Steel and Voest Alpine—

were i track for 477 mgt. The average hardness of the rails was 395
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Figure 1, left and right, shows ralling eontact fatique in test rails.

HB. The test was conducted n a five-degree carve t:hat has only
light, indirect lubrication on the high rail. A major result included
12 percent average reduction in wear compared to rails in previous
tests {average hardness 365 HB). There were minor variations .
wear performance among the rails in the most recent test.

The rails required no grinding and surface conditions re-
muined generally good, with the exception of some rolling

contact fatigue that began to appear about 300 mgt intd the sest ™

(Figure 1). There were more rail breaks that initiated in the base
during this test than in previous ones. Preliminary analysis
showed that the higher hardness rails have reduced iracrure
toughness compared to rails previously tested. The effect of
fracture toughness on the increase in base breaks requires
further investigarion.

Rail slot weldmg

Aa alternative method of repairing rail defects has been
developed by The Holland Company (Feb. 2005 RTES). The
process uses robotic gas metal arc welding (GMAW) to repair
defects up to 1-3/8 inches deep in the head of the rail. The defect
is milled from the raithead, leaving the web and base of the rail
intact. The GMAW process then replaces the removed metal.

Fourteen slot welds have been mstailed at FAST, 12 in 2004,
and two in 2005. Nine of the 12 welds installed in 2004 remain in
track after 194 mgt. Two were removed due to the propagation of
fatigue defects, as indicated by ultrasonic inspection. None of the
welds failed. Both welds installed in 2005 remain in track after 54

by loseph LaPresti, principal investigator, and Semih Kalay, senior
AVP research and development, TTCI

Railway Track & Structures 0 November 2005 19




Figure 2, Ieft, Is a stot weld after 194 mgt. Figure 3 is a miter rail joint on the FAST steel bridge,

mgt. The condition of the welds in track is good, with lirtle flow or
deformation (Figure 2). Testing at FAST has helped Holland
identify weld process issues. They have been addressing the issues

to ensure weld cleanliness and improve the in-track welding

process. Slot welds are now belng tested in revenue service.

- Reduced consumption EFB weids

Another weld process, with the potential of increasing the
applicability of welding, is the reduced consumption electric flash
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butt weld (EFB), also devaloped by The Folland Company.
This process consumes about 3/4 inch-of rail instead of the 1-1/2
inch typically consumed. The reduced consumption decreases
the amount of rail that has to be unclipped for welding.

~ Laboratory tests have shown that the welds meet AREMA
guidelines for slow-bend testing,

Six reduced consumption welds, produced at a Holland
Company facility, were installed at FAST in 2004 and have
accumulated 194 mgt. Twenty-two more were installed in-
track in 2005. Most of those have accumulated 54 mgt. The rest,
installed later or on the portion of the HTL with  siding track,
have accumulated 24-30 mgt. All welds have performed well,
with ne maintenance or removal needed. Appearance of the
welds is similar to standard EFB welds.!

Concrete bridge

Two concrete bridges were constructed in 2003. A three-span
bridge features a 42-foot high-performance concrete double-cell
box span designed by CN Rail as the center span. The flanking

“spans are a 30-foot double-cell box span and a 15-foot slab span,

both designed to the new Union Pacific Railroad and BNSF Rail-
way (BNSF) joint standard designs. The two-span bridge, with
24- and 32-foot spans, is more representative of the existing
railroad concrete bridge inventory. Tests include the effect of de
type and ballast depth on bridge impacts. Early resuits have
shown that 2 mechanical joint significantly increases impacts into
a concrete bridge with concrete ties and the need for track
geometry maintenance, Concrete ties with rubber pads on the
bottom of the tie reduced vertical track modulus on the bridge,
reduced impacts measured in the bridge, and reduced track
surfacing maintenance required.

-Steel bridge

The steel bridge at FAST was placed in service in 1997,
primarily to address deck and approach issues (July 2005
RTES). By early 1998, several fatigue cracks developed. The
pr1mary cause of these cracks is a weld detail which is not con-
sistent with current AREMA guidelines. Thereafter, a fatigue
and crack growth test began, with the following results:
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Figure 4, left and right, shows cracked axles in test at FAST.

E A B TE 180S0 e ke S L e e e

* Rail joints on the bridge produced im-~
pact loads that appear to have initiared sev-
eral cracks and accelerated crack growth.

* Stop-hole drilling retrofits and
bolted splice repairs are both perform-
ing well to date.

¢ Weld details treated with Ultrasonic
Impact Treatment (UIT) to prevent
cracking are showing no signs of
cracking to date.

Strains in lateral bracing were
measured this Summer, The results
should improve the understanding of
bracing performance and may be used
to refine AREMA guidelines.

Bridge joint

The, current bridge joint test is of an

T Ardirak-désigned miter rail joint (Figure

3). This bridge joint design is used on lines
that handle passenger trains waveling up
to 80 mph and HAL freight traffic. The
joint being tested has accumulated 194
met. It has lasted longer, required less
maintenance, and reduced dynamic
wvehicle loads into the bridge compared to

bridge joints previousty tested at FAST.
One of the few problem areas was the
proximity switch brackers. Metal brackets
failed after less than five mgr. The length

. and weight of the brackets, coupled with

vertical movement under the train, caused
the brackets to break. A new bracket,

"designed and fabricated by TTCI of

Delrin® plastic, has been  service for 35
mgt with no sign of failure.

Turnouts

An advanced design turnout with
tangential/double spiral geometry with
kinematic gauge optimization (KGO),
hollow switch wies, non-metallic switch

rods, and a solid (no wrap rails) welded-
heel frog is being tested. The KGO

~allows for larger cross-section §witch’

points while maintaining rangential
geometry at the points. The larger cross
section has prolonged point life
compared to previous, thinner, tangential
points tested. Dynamic lateral and
vertical Joads measured at the turnout are
at least as low as those for any wenout

previously tested at FAST.

‘Bonded insulated joints

Working with an AAR Strategic
Research Initiative Program on bonded
irisulated joints, a Series of tests at FAST
have focused on the effects of foundation
and ioint design.on joint deflection.
Stronger designs and improved support
kave reduced vertical deflection. Effect on
joint life is vet to be derermined.

Ties and fasteners
Crossties and fasteners are tested
(primarily) in a six-degree curve 1o
determine their performance under 39-ton
axle loads. To date, plastic composite ties
have performed well, but are more sensitive
to pilot-hole size than wood des, Too small
(or no) pilot holes increase the likelihood of
tie cracking. The first plastic ties installed at
FAST have accumulated over 900 mgt. The
only ties removed from that test zone were
damaged in a derailment. Nearby wood des
showed a similar degree of damage.
(continued on page 34)
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(TICI continued from page 21)

Two new types of new fastening systems, Pandrol VICTOR
and NorFast, have performed well, though both had some in-
stances of infant mortality. Track strengrh is similar to other
types of elastic fastener track.

Axle crack growth

Berween 1998 and 2002, there were three derailments at FAST
caused by axle failure. These occurrences prompted a test to
measure the growth rate of axie cracks. Dara collecred and
analyzed are being used to set criteria for axle inspections and
axle crack detection systems.

Two axles (Figure 4), with cracks detected during annual axle
inspections at FAST, are under a car in the train. One crack
meastred two inches long x 1/8 inch deep av the start of the west,
and the other measured 1 1/4 x 1/16 inches. Several procedures are
in place to minimize the risk of a catastrophic failure: The axles are
instrumented to send an alarm if the cracks reach 30 percent of
cross sectional area; the axles are visually inspected and the cracks
measured every other day of train operations (daily inspections
will start after crack growth is noted); and the car with the cracked
axles is always at the end of the train,

The axle with the 1/8-inch crack has accumudated 25, OOO miles

" since the start of the test, and the axle with the 1/16 -inch crack

" This I‘eprlnl: includes the FRA's Rai!roadWorkplace Safety sr.andards

" addressing roadway workers and their work environments. These laws - has accurnulated 24,000 miles (mileages from crack initiation untl
caver such things as: perscnal protective equipment, fall protection,and -] | the start of the test are unknown). There has beent no measured
scaffolding for bridgeworkers; and training issues. Also includes safety B growth in either of the cracks. This is consistent with crack
standards for on-track roadway vehicles. Eff. 4-11-05. ' growth modeling performed by TTCI, which predicts that it
:E‘“:GRK ... Rallroad Workplace Safety. ............. $7.95 may take aver 60,000 miles for the cracks to grow to 2-1/2 inches

deep, with most of the growth in the last 2,000 miles. The test will
continte until the cracks reach roughly 30 percent of cross
sectional ares, with expected completion in 2006.

Oniy §7.25 for orders of 50 or morel

Lightweight trucks
Three cars in the heavy-axde-load train at FAST are equipped
with lighter weight rruck for 315,000-pound cars (January 2005
The Track Safety Standards Calculator is a must for Railway Age). The primary suppliers of components were
anyone who works on track. It includes the latest ABC-NACQ, Standard Sweel and Timken. The truck sets, with
] : revisions to the DOT Federal Railroad Administration's their reduced weight castings, shorter bearings and axles, smaller
5 : Track Safety Standards Part 213, ‘ diameter wheels, and shorter wheelbases, weigh abour 1,200
' for Classes of Track 1-5. pounds less than the typical FAST truck set.
BKTCAL. ... Track Safety Standards Calculator Two of the cars have accumulated 81,000 miles and the third
Cnly $7.50 for arders of 5¢ or marel car 69,000 miles. Wheel wear and surface conditions of the 36-
5 inch wheels are similar to those of the 38-inch wheels under the
. rest of the cars in the train. One wheelset has been prepared for
_ testing on TTCI’s wheel dynamometer. The test will determine
the effect of heavy braking on the wheels. A similar test will be
conducted on wheels at the end of their wear lfe.
Curving performance of the cars and truck component
performance has been similar to that in the rest of the train.
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-84+ New tests

10001 - 16020~ Acd 1340 . . . : .
506120600 Add 1670 A new rail performance evaluation with state-of-the-art rails

gggg: igg-gg isg ;52310 began in the Fall. Rail hardness ranges from abour 400 to 420
- ST 0 HB. A completely new design of insulated joint will be installed
3 Cal y invoicin ilable, shippi il be added. We shj h i 3 . : y 3 ]
! moany invoicing available, shipping will be added. We ship o the contiguous 48 slates, f{)l‘ testlng t].’llS Fall And a new generauon of gas PI’ESS’JIE raﬂ

= Alaska, Hawai, Guam, Puerio Rico, ¥irdin islands and AP, FRO. Call for shipping rates it prod-

ucts axceed S400.00{US]. For deliveries outside the 48 contiguous states, please contact us for 1 T
shipping costs. To fax call: 402-348-1783. US funds cniy. Allow 15 working days for delivery. des Wﬂl be InStaBed ea.rly next year' =

Shipping Rate
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