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This report is the fifth in a series of technical notes proceeding from the 
Rail Lubrication Study conducted by the Association of American Railroads on 
the FAST track (Facility for Accelerated Service Testing) at the Transporta­
tion Test Center (TTC). A comprehensive summary report of the study will be 
prepared following completion of all phases of testing in August 1984. 

Historically, FAST has been operated with only four-axle (type B-B) locomo­
tives. Experiment plans have specified this as a requirement to prevent 
introduction of additional variables into the test environment. With the 
onset of the FAST Lubrication Study, many test requirements were waived to 
allow a full matrix of test requirements to be met. This included the opera­
tion of a very limited number of laps (9 total) using six-axle power. 

During August of 1984--near the end of the Trackside Lubricator Tests--a 
4-locomotive test consist was on site for other testing. It was composed of 
two 6-axle and two 4-axle locomotives. Since the effects of six-axle power on 
track have been of concern to many railroad representatives, the presence of 
the locomotives was seen as an ideal opportunity to conduct a mini-test in 
order to gain additional insight into six-axle track-train dynamics. Through 
the cooperation of the Electro-Motive Division (EMD) of General Motors, the 
test consist, composed of an SDP-40 and an SD-50 (both C-C type six-axle 
units) and two F7's (A and B, both B-B type 4-axle units), was made available 
for operations on FAST. This Technical Note documents the activities and 
findings of the Six-Axle Locomotive Test on FAST. 

The express intent of the test was to quantify differences in lateral loads 
between six- and four-axle power, using rail force data obtained on a 5° curve 
under dry and lubricated conditions. As a baseline, FAST's regular power 
combination--two GP-38's and two GP-40's--was also operated. 

Several important aspects must be stressed relating to the load data presented 
in this report: 
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• The results of this mini-test are based on a very small sample size and 
therefore cannot serve as statistically correct values. 

• Results are based on data collected at one location only (high rail, S 0 

curve) and therefore cannot be considered representative of, nor have 
they been verified by, trends which might be observed in other track load 

environments. 

• The duration of the test was not sufficient to provide valid indications 
of the long-term effects that six-axle locomotives would have on rail 

wear, fastener deflection, and tie life. 

As was expected, however, the six-axle locomotives did apply significantly 
higher lateral curve forces than the four-axle locomotives. Results from the 
lubricated runs demonstrated that mild lubrication of the gage face slightly 
increased lateral forces for both six-axle and four-axle locomotives, as well 
as for the train consist. Excessive lubrication; i.e., grease, present on 
both the gage face and the top of rail, increased lateral curve forces for all 

vehicle types even more. 

Despite the limited statistical significance of the data obtained, there was 

sufficient difference between six-axle and four-axle results to indicate that 

an extended test of six-axle power on FAST would provide essential information 
on wear, fastener fatigue, and lubrication data not now available. 

TEST DESCRIPTION 

Figure 1 shows a layout of the FAST track, including the locations of the 
trackside lubricator installation and the six-axle test zone in Section 3. 
The S 0 curve on which the test zone was situated has a superelevation of 4", 
which, at the normal FAST train speed of 4S mph, will result in a 3" under­
balance situation, the full amount allowed by FRA Track Safety Standards. It 
should be noted that many railroads do not operate at a full 3" underbalance 
condition as a routine matter. 

Primary lubrication for the lubricated runs was provided by the trackside 
lubricator located in Section 22, approximately 4,000' from the measurement 

site (Figure 1). Two laps (12 and 13) were planned to investigate whether 
excessive lubrication does indeed result in increased lateral forces. Because 
the tracks ide lubricator works only during a train passage, and because the 
planned total test laps would be insufficient to produce the desired level of 
lubrication, the lubrication level was artificially increased for laps 12 and 
13 by applying grease with a brush to obtain the "overlubricated" condition. 

Force data were obtained by means of an existing FAST strain gage circuit in­
stalled on the high rail near tie 18SO, at about the 2/3 point in the 5° 
curve. The circuit, which senses lateral/vertical rail bending, is situated 
in a welded-rail segment with no abnormal track geometry present. Resulting 

data from each train pass were recorded on magnetic tape as well as being 

plotted (real time) on strip chart recorders. Strip chart data, including 
lateral and vertical forces for each lap, are presented in Appendix A. Note 
on these that, although various chart speeds had been selected for the conve­
nience of field personnel in observing data, the vertical scale is the same 
throughout the series of plots presented. 
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FIGURE 1. FAST TRACK LAYOUT, SHOWING LUBRICATOR AND MEASUREMENT SITE. 
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Most operation of the trains over the rail force measurement site was in the 
Notch 4 to Notch 6 positions. Run if485, only, was made in "Run-8'' (full 
throttle) to insure full tractive forces. 

One operating variable, sanding, needs to discussed. The locomotives normally 
used on FAST have manual sanding and sand was not applied. Sand application 
on the SD-50 is automatic and, at speeds over 5 mph, no sand can be applied 
manually. Presumably, no sanding should have occurred, ever, because the 
6-axle mini -test was not run in full throttle mode over the test zone. How­
ever, because no monitoring setup was available to continually check the sand 
system, the possibility of an isolated sanding event cannot be entirely ruled 
out. 

For all test laps, whether power was supplied by the regular FAST locomotive 
combination or the EMD test combination, trailing tonnage was supplied by the 
routine FAST consist plus 16 empty flatcars at the rear of the train. The 
first five loaded cars, b~ing the same for all laps, were used as a standard 
for comparison of various load data. All operation was in the counterclockwise 
direction. 

The test scenario was as follows: 

• Start test with dry rail. 

• Operate consist with "normal" FAST 4-axle EMD power: 2-GP38, 2-GP40 

• Gather data for 5 laps as follows: 

- Lap 1 - 30 mph 
- Laps 2 & 3 - 45 mph 
- Laps 4 & 5 - 45 mph with power braking to ensure locomotives were under 

full power over instrumentation area. 

• Stop consist, change power. 

• Operate consist with six-axle and four-axle power as follows: 

- 1st locomotive: EMD - SD SO, 6-axle 
- 2nd locomotive: EMD - SDP 40, 6-axle 
- 3rd and 4th locomotives: EMD - F7A and F7B, 4-axle 

• Gather data for 8 additional laps as follows: 

- Lap 6 30 mph dry rail 
- Laps 7 & 8 45 mph dry rail 
- Lap 9 35 mph dry rail 
- Laps 10 & 11 45 mph low lubrication 
- Lap 12 45 mph over-lubrication simulated by hand application 

with a brush. 
- Laps 13 & 14 45 mph high lubrication level. 

• Additional test laps were scheduled but not run due to time limitations. 

Figure 2 shows the normal FAST consist while Figure 3 shows the consist with 
both six- and four-axle power. 
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FIGURE 2. PHOTO OF 4-AXLE FAST POWER. 

FIGURE 3. PHOTO OF 6-AXLE POWER 
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DISCUSSION OF RESULTS 

Table 1 summarizes the lateral load digital data for each lap. 

TABLE 1. LATERAL FORCES IN POUNDS. 

1st Five 4-Axle 
Train Loaded 4 FAST 6-Axle (F-7) 
Speed Lap Rail Cars Locos Locos Locos 
(mph) ff Condition Max Mean Max Mean Max Mean Max Mean 

30 1 Dry 12000 N/A 13600 6308 

45 2 Dry 7491 3681 11740 5921 

45 3 Dry 6724 4188 10440 5353 

45 4 Dry 6724 4512 12980 5563 

45 5 Dry 7200 N/A 12680 5165 

30 6 Dry 10970 3798 17700 8548 11620 6009 

45 7 Dry 5662 3976 17990 9015 10030 5972 

45 8 Dry 5839 3897 17646 8882 7727 5272 

35 9 Dry 6252 3148 19700 9049 9673 3819 

45 io Low 6075 3796 18760 9408 8140 5132 
Lube 

45 11 Lube 6320 3828 18050 8730 7609 4910 

45 12 High 8553 4439 19940 9963 12560 6864 
Lube 

45 13 High 7373 4312 18520 9536 10740 6252 
Lube 
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Table 2 is a summary for all steady state 45 mph runs using mean lateral 

forces. The above summary can also be used to show the difference in lateral 

forces for 4-axle and 6-axle locomotives. This is shown in Table 3 and repre­

sented graphically in Figure 4. The dry rail GP40/GP38 consist mean lateral 

forces were very close to the dry rail F7 (4-axle) power, thus only the six­

axle/F-7 power consist will be compared to allow data from the same lap to be 

compared. The truck design of the F7 and GP40/GP38 consist is very similar. 

The one new locomotive in the GP40/GP38 FAST consist (Unit #3) did have higher 
forces and will be discussed later. 

TABLE 2. SUMMARY OF MEAN LATERAL FORCES (POUNDS) AT 45 MPH. 

Normal FAST Train Six-Axle Power Consist 
Rail Condition Cars Locos Cars 6-Axle Locos 4-Axle Locos 

Dry 4127 5500 3936 8948 5622 

Lubed 4193 9409 6008 

(Last 3 Laps only) 

Increase Over Dry: 6% 5% 7% 

TABLE 3. SUMMARY OF MEAN FORCES (POUNDS) AT 45 MPH. 

Dry Lubed 

Mean Lateral Force - 4-Axle Power 5622 6008 

Mean Lateral Force - 6-Axle Power 8948 9409 

Increase of 6-Axle Mean Forces 59% 57% 

Over 4-Axle Forces 
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Lateral Force (kips) 
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heel 
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Loco.: SD-50 SDP-40 F-7 FAST GP40/38 

6-Axle Power 4-Axle Power 

Laps 6 to 8 Laps 2 to 5 

* Two-unit average. ** Three-unit average. 

FIGURE 4. DIFFERENCES IN LATERAL FORCES FOR 4-AXLE AND 6-AXLE LOCOMOTIVES. 
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Table 4 1s a summary for all "normal" 45 mph runs, using mean peak lateral 

forces. 

TABLE 4. SUMMARY OF PEAK FORCES (POUNDS) AT 45 MPH. 

Normal FAST Train Six Axle Power Consist 

Rail Condition Cars Locos Cars 6 Axle Locos 4 Axle Locos 

Dry 7034 11960 5917 18443 9143 

Lubed 7432 18836 10303 

(Last 3 Laps) 

Increase Over Dry: 25% 2% 13% 

The effect of 6-axle power on peak lateral forces is shown in Table 5. Again, 

the values shown are for comparison between relatively new 6-axle power and 

older (F7) 4-axle power - thus, not all such comparisons between 6- and 4-axle 

locomotives will show this high a difference. The one new four-axle unit in 

the FAST consist had peak lateral forces (dry) of up to 13,000 lbs. This 

would have shown an increase in lateral forces for 6-axle over 4-axle of 42% 

instead of 102%. Since only one 4-axle locomotive with new wheels was avail­

able, most data are based on forces generated by the older 4-axle power. 

TABLE 5. SUMMARY OF PEAK FORCES (POUNDS) - LATERAL. 

Dry Lubed 

Peak Lateral Force - 4-Axle Power 9143 10303 

Peak Lateral Force - 6-Axle Power 18443 18836 

Increase of 6-Axle Peak Forces 102% 83% 

Over 4-Axle Forces 

Examination of laps 12 and 13, which were operated under significantly higher 

lubrication levels than laps 10 & 11, indicates that excessive lubrication 

will undesirably increase lateral forces. 
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Table 6 details the difference in lateral forces under dry, (laps 7-8), low 
lubrication (laps 10-11) and high lubrication (lap 12). 

TABLE 6. LATERAL FORCE CHANGES (POUNDS) WITH VARIOUS LUBE LEVELS. 

Cars Six-Axle Power Four-Axle Power 
Rail Condition Peak Mean Peak Mean Peak Mean 

Dry 5750 3936 17815 8948 8878 5622 

Low Lube 5222 3812 18405 9069 7874 5021 
(Increase over dry) -8% -3% 3% 1% -10% -10% 

Over Lubrication 8553 4439 19940 9963 12560 6864 
(Increase over dry) 48% 13% 12% 11% '41% 22% 

The L/V forces for each lap for the first 40 ± axles are shown in Appendix B. 
The peak and mean for the leading axles of each locomotive are summarized in 
Table 7. 

TABLE 7. L/V RATIOS -AVERAGE FOR LEADING AXLES. 

FAST 4-Axle Power 6-Axle Power F7 4-Axle Power 
Lap Average Peak Average Peak Average Peak 

1 .355 .475 
2 .257 .347 
3 Questionable Data 
4 .215 .404 
5 .212 .427 
6 .452 .522 .338 .439 
7 .425 .481 .239 .268 
8 .391 .452 .181 .245 
9 .496 .568 .229 .357. 
10 .414 .466 .179 .253 
11 .406 .474 .175 .243 
12 .454 .508 .273 .360 
13 .429 .487 .231 .294 

NOTES: --

4-Axle Locos: Average for axle 1 and 3, all locos. 

6-Axle Locos: Average for axle 1 and 4, all locos. 
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As with the lateral forces, the peak L/V ratios tend to increase with lubrica­

tion, but only in significant amounts for laps 12 and 13, which were the over- '\. 

lubricated runs. Likewise, the L/V for six axle power was higher than for ) 

four-axle power. j.fte1HI:?5 .,..- 1>?,s·/'J ;<- l-j v - F-• ~ ,.- C,; .-v ..- /.Sr ;_ r'l r- 1 _ /..) /Zy £;~~~/C... 7 __ ./· 
,. t, ' If - (:;, ,.:; )1- .. _ .,....... • ,.:;; ~ 7' If 

,, '· , q_,.,,_id_ LA,"' 0- I' 

The peak L/V values for the comparison standard, the first five loaded cars in 

the FAST consist, were very close to those of the six-axle power. One of the 

FAST locomotives (SCL #6642) was new to FAST; therefore, its wheels have a 

newer wheel profile. Figure 5 shows the two profiles. The peak lateral force 

levels for the SCL unit (Unit ff3, Appendix A, laps 1-5) were always much 

higher than the other 3 locomotives. This is especially notable on lap 5 of 

Appendix A. 

This discussion has concentrated on peak and mean lateral force levels. In 

the case of six axle power, peak forces are always obtained from the lead axle 

of each truck. Examination of Appendix A, plots for laps 9-13, will verify 

this. The remaining two axles of each truck apply significantly less force. 

In the case of four-axle power, the lead axle of each truck does not provide 

the peak force in all cases, as shown for lap 4 in Appendix A. 

No dangerous or adversely high peak forces or L/V were observed during this 

test. It must be noted that for the entire train of 85 cars and 4 locomotives 

(approximately 360 axles), only 4 occurrences of forces significantly higher 

than the average occurred when six-axle power was used. Although higher than 

average, no immediate damage was observed. A longer term controlled test 

would be required to determine detrimental effects (if any) of six-axle power 

on rail wear and fastener life (rail rollover), along with the ability of 

lubrication to reduce higher wear from these forces. Track that has been 

properly constructed and maintained; i.e., sound ties, proper spiking and 

gage, should not suffer failure from these higher forces. 

CONCLUSIONS 

Lateral forces on the high rail of curves are a cause for several track prob­

lems, including rail wear, fastener fatigue, and rail rollover. The use of 

six-axle power over four-axle power will increase these lateral forces to some 

extent. 

To combat wear in rails and wheels, gage face lubrication is often applied. 

By not allowing excessive lubrication to be applied, the peak lateral forces 

for six-axle locomotives will be increased very little, in the neighborhood of 

2% (refer to Table 4), while mean lateral forces will rise only 5-6%. Table 6 

shows that overlubrication significantly increases forces the IJ.lOSt on four­

axle locomotives and cars. At FAST, gage face lubrication has been shown to 

be a powerful agent in reducing rail and wheel wear. 

If six-axle power is already being operated, savings in rail wear may be 

experienced with little increase in lateral forces by judicious application of 

lubrication. Additional testing will be required to determine the actual 

amount of this saving and the long-term effects of these higher forces on 

other track com~ponents. A much larger number of test runs will be required to 

obtain a more statistically significant data base. 

Additional test items would include monitoring of wheel wear, change in wheel 

profile, along with subsequent changes in forces and train handling differ­

ences. 
11 



Typical FAST Locomotive Wheel Profile 

New GP-40 Locomotive Wheel Profile 

FIGURE 5. COMPARISON OF TYPICAL FAST 
NEW GP-40 LOCOMOTIVE WHE WHEEL PROFILE AND EL PROFILE. 

12 



APPENDIX A 

STRIP CHARTS FOR ALL LAPS, 1 THROUGH 13 
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LAP 9"" 
35 mph 
Dry Ra i 1 

Latera 1 
Force 

- -~---
2.0 kips --f--

Vertical 
Force 
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lt. 
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I I 
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t- r--- -

Two 
6-axle 
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' ·I-;- ! 
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~ 

' . I I . 
' I i ! 

I 
- -

. j--- c---

I .. - t-1 

• 
' 

'Two 
4-axle 

Locomot1ves Locomot1ves 

Values approximated 
by Traceover. 
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LAP 12 
45 mph 

Extra Grease 
Added by Hand 

LAP 13 
45 mph 
High Lub 
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. : .. l .. : ·: ·; :·-: -~·: ·:···,: ·: ~ ·:· ·=·;· : .. : ·: : ·;···· :---·:······ 

~~~~:·1 ·.!··········· ! •.•....• , .....•...•. j ..•.•....•....•....•..• ~··························· ·•·•·••••••· .. ··+······· .. -~ ... ···I· .. . ............ ,. . ... . . I ................ ··········· .... . .. 
_: __ i11i.=. :,1: i~.r : : J : .. :.: :1: : .: J ... L ... = .... L .. L1 .. L ... = ... 

. l' I . . II . 'I I II . t: ·I ' l I : l ., : 
: .I . II . !. ~ : : .t I : 1: . : : ! . : : . : . : 

.. , .. 11, • .. " .... ; ... , · .... · <"t"".. "" o!! • "" · "" "" • "I" •"" II .. """" • •"" • "•"" "" ·" • "• "·" · 

. 'i ~ .: : : !I t: : ji t I : : I ·~ : ~ :H : ~ : ~ ~ : : ~ '• ; ~ 

i ; ···Jr~1• -~····:···-:-~j·h·J1·~·L··:····:···jj·J·~··t-t·:····jh:··!l·: r·: ···~··· :·~·~:····:··--: !rd·t· .. 
, . . ~ . . it n . I !, ~ . H- ft . ·I n. . ' . ~ . L . . . . . ~ ,, l 

-- -- : 1:':il···:· h·~li1 ... i,·:;!L": ... ,·,, ··n:n·:····i:·.! ft.H ... 1··~·:··,: .. :-.:!11 

2_:Q kj~s ~,.~V:~v~.'V.·;·J·~~'J\JVU~'i~. ··~~-~.V.~i,~\,~ .• 
f : .. · : ··: : ; . ; . . 1: ··~ ··~ ···~ . : ;····:··· : .. ··j····:····:·· ·i :· -~· ·: ~ .. j 

Vertical 
·;····:--- :··· :---·:· ·: ·:··· :· i= ... :···: <····:. ·:·· ·:...: --:. ·;. ·: ···:··-( ... : .. ·: .. -,:. ·: . 
. . . . . ,. . . . . . ,. . . I . 

. : . ,: . . . ~ . .. . ; . ; . : I . ; rl:.. : . . ; . : .. ( : . L . . . : : : . . : ... : :: . . : . ; . • . : .. ::. ; 11> .L 

·· .. J.I-·1·········..1.···1···1 L r· · ·· ·I·J· t .. , .. .1.. ··1···1· 1···r····· .... I .. I.!············ I·~ IJ. 
: f : : I .: : t I . : : : f : f : : : : : l : I : : : !: t 
-: ···f ·'··t .... :· .. ·:·i· t ·1·· ~ ·1· ·f ·lt ~--·. ~- ··j; ·jt .. l~ ··t·: .... J- -~~ .. ,. : ·t .. : .. ·t· t ·1·1: .... :···. =·1··~·1· -f.· .. 

I ... ,.1.... . 'I .. j .... j •. t'i'"'" .... ·~· ........ l. .. ! ....... , ....... "" ") t.j .. ! .. .. 
--'t-:- : .I if ... JH_ : l:ll-1: .. : f:-j· L.J:.J.: .... :i .. j; .i :, .. : i.j.Jj': ... : ... : l.f..l'-l-

5. 0 k1 ps : f I i : : I r l : t I r. : ,. ~ r I : :1 1: I : . t I . 1.: : : I t E 

--jl-- : .. l"~' f. ~ .. : j f ···:·· 'lr .... ~ --~-~l· rr·: l·~: .. ,T[··~·l ~-~-~-~:···":"···: P,T .. 
I . l I . .. I ·I J N... . . .f. . I . -~ . . .. . . ... -~. . . . ... ~- ~ . t 

: .. t !f : : ~ :: : ~ ~ I : : . . !t ;~; . :!. . : : ~ : • " : • : : ~ t~ __,.. 

····:·...:·IW· · -LJ:-1-H ~~----' ··lUJ·UJ .. ':-1-=-· .. jlJ·IlJJij:---: .. :. ··U·J.··-:-~·!:····=···-~·il-lUu-~. 
= : . • = 1t ;'+: : . : ~ . : : ~~a: : : ;I..J lJL 

Two 6~~-;~L~~~~~~~-~~- .. ~-- ···lrw~--li~at~~~~~~-i~e-sl~!~-~\~~~~ed) ..... 

Forte 

~~~;:•l r t li II I r : J 
I ': . ~· I . .. : . ':: ': .ill. ~ ; ' .. !! 'I : ! · .... :·I": :=... . . ~I ; . '; ... ; ' . : ": "I: .. _. 

:+. : ,; : I : : :; : ' : I' j I : : il I ~ I : : : ll: : : : I : ; : I~ ~ 

2-0- -k,-=-p-s : .. ~ H :· : q It: !I"!~: ... :LI·I·I· ~-l:· .. ll·~·.-:- ··:~· ·:· H· : :··~:~--~~:. 
• . . . I I. " ' • ll ~I ~: . I ~ M ~\ Jl: . H Jll : . ~ ft D : : : : . --f-- . I.·. : 1 II ·:; .! ., .... 'i .;·'1 .: ·I ,. I ·; ........ ···1·-1··········· ..... . 

. '·' it ; . , , ; , l. ~ ,' , H , , I . . ' · '• i- f lo • • • 

...,~r'J,,(~' ..JiJ \~.~:~:J ~~~ "''J ~i.J\J\J-\11~\J.UV\.....;.,.~./VV :.\ 
I . . . . 

~~~~: ca 1 .. . ' ..•..•.... • r • li • .• . • . • • .. J } . X ( ! I Jl 
. I . . . I . I . ~ I· . ~ 1·1 I I• . I . . . . I ~ . . 1·1 ., 
: 1· i . = .· : : ~-~ <· :· ~ : .. , : : ~ · +···~····:····~ ·1·: .. : ... : : ·1: 

. I . . . • I . . il .I I - . . I I. I . .J ,. . . . . 

· .. , ... n·· ·=····=tl .. l ; ·nr····:····nt .. ·l··r····:·r·-,···r·r· .. -:,--1~--~·l··-~·-··=··-t:l··t:l· 
I ". ' ' . I • ' ' • i 7 : • ; " • ;· I . :- ' : . " ' I I ; ';J ' . . l . ; ' . l; ' ; . 

- _'t -.- -:- --~q·f··· -~----:-l-I-L-· 1 +1·; ···i····l·l·:t. .. l ... ~ : .... ~.l .. j ... (.Jj····il··l·~--l·t.·~····>l:I-·Jjl. 
5. 0 k1 ps · . 1 • ·. · l I l · I ~ : · • 1 I ; : :I 1 I: • : · . f : : : : 
--A\-- : i q :· ·: r1· rTrT~-- ·(·····i-r .. l· r···~-, .. ,. -r·r·~···r·t(Tr-·(·--~ ·r:t .. lil .. 

I . "j l i ... " i : • q ....... I d··· "t: . ··t··. ·I· .... ···I·· ··+•·· ............ . 
. ; DU -~ ; ULUt· ; ·II UJl··--!t- . ·;. ~-< .. ; -~ l·· i .. ; -~ 
T~~ 6~.;i ~· ~~c~~o:;~~~ W[T;;; 4~{~~~~~~;:.J ~~~~t (t~~~~~; .... 

A-8 



APPENDIX B 

L/V RATIO FOR ALL LAPS, 1 THROUGH 13 
(COMPUTER LISTINGS) 



BIN 

T~ANSPORTATTO~ TEST CENTE~ 
DATA ~E:'uCTlON SVSTE"' 

Vf~Sf0Nr DRS:D028 

LISTING Or Mbl~ ARRAVI i 
lFFECTivE DATA POl~TSI lh 
SAMPLE pATErPTSJSEC) I ll 
'rQ~Q RESOLUTION (MZ) I Oe30555b 
~AJN AR~AV 5TATUS I •3 
A&SOCJATfO ~ILE~AME IRLFS,UO& 

I 

TRANSPO~TATJON TEST ~lNTER 

OATA RE"UrTlON HYST[M 

LISTING OF ~AIN AR~AYI 2 
EFFECTIVE O~TA POINTSI 40 
SAMPLE ~AlfrPTS/SEC) I 11 
FP~Q RfSOLllflON (HZ) I 0,215000 
"AI~ ARQAY STATUI . I •l 
ASSllCJATfl. riLENAME IRLF2,lJU8' 

fl/V Ratio 

NO 

1 
2 
l 
Cl 

I 
6 

' 8 
• 

lO 
Sl 
12 
tJ 
ICI 
lf 
tb 
11 
!I 
t• 
20 
~~ 
22 
23 
211 
25 
2b 
27 
?8 
j?Q 

lll 
ll 

'" 33 
311 
35 
3tl 

TlME•C&fCl 

o,ooooooE.oo 
0,90904tt!•Ol 
0, t8tet8E+00 
O,c7Z1l7E+00 
O,lUU•E•OO 
o,qs.usE.oo 
0 1 54U!Sf+00 
o,.h]biiE+OO 
0 1 721Z1SE+00 
O,U8l82Et00 
0, 9090 1?1 EtOO 
o,tooonoe.ot 
0,10CJ091ft01 
0,1 U182EtOJ 
o .. t Z1Z73EtO l 
0 0 1lolb4E+O l 
O,l45455Et0l 
n,t5451l5Et01 
o,to3b3ttE+Ot 
O,I72727E+Ol 
O,l818\8E+Ol 
n,19!'1909f+fl1 
o,zooo~O!+Ol 
O,C!OIIOqlftOl 
o,218162h01 
0,22727!£+01 
o,2l&3b4E+01 
0,24545'5Et01 
o,2'545115E+Ol 
n,20S6Jo£+01 
n,2727l?E+Ol 
n,2818Uh01 
0,29090.h0l 
O,lOOoOOhOt 
n,l0904tt£+ot 
O,llll!AlE+Ol 

LAP #1 

!Nr. UNIT 

0,315997£ +00 
o,e~Jot>•U•ol 
o,uOOR27E+OO 
0, 454fl7bE•O 1 
0,3728119EtOO 
Oa11UCJ2f•Ol 
o,ut8GllE+OO 
o,4'Hn5E•Ot 
O.aU7505E+00 
0 11 ?512'7lE•O t 
o.u1118a3E+oO 
o,711bUfiE•ot 
0,25et:h7E+00 
o.eeucHf•Ot 
O,tb10~SE+00 
O,l&1t'58F..•01 
0,11 HtbO~+OO 
O,tUIJtlf+OO 
o .ztlt 11E+oo 
0, 9bSb7lE •0 1 
0. t 924l7E.+00 
0 0 80~185E•OI 
o,zszuq9E+OO 
Oat>Oott~tE•01 
0,15U'P1E+OO 
O,t0lOA9E+00 
0,215424E+00 
0,22lOlOE•111 
o,~o~9ooo5r.•ot 
0,6115o~bE•IIl 
o,:S14toOE+oO 
o,o13988~·ot 
O,tl21'7ll+00 
0,82l2t8E•01 
n ,242/UibEtOO 
O,l7'5l15E•Ol 

BIN .NO 

}-

(4-Axle Loco's) ( ~ 
Loco.#1 \.. : 

Loco.#2 
) -( : 87 

}-- Loco.#3 --{!i 
}-- Loco.#4 --(H 
} 

Cars (loaded) (!~ 
-- Car #1 -- 19 

i 20 

}-- Car #2 --~(g 

} (~: 
-- Car #3 21 

28 

} Car #4 en 
}-- Car #5 (!! 

37 
38 
39 
40 

o,ooooooEtOO 
0,9<i9tJ91E•Ol 
o,tet8t8E+OO 
O,Z72727Et00 
O,lololoEtOO 
o,4511'545Et00 
o,545455f+OO 
O, blU611EtOO 
o, 7l?Z73Et00 
o,U81a2Et00 
0,909091h00 
0,1000001!+01 
o,t09091h01 
0,111182E+Ol 
0,1272Tllt01 
O,llbUCIEtOl 
0 ,1115q'5~E+0.1 
o,tS4545E+01 
0 ,I UolbEtO 1 
o,t72727E+Ol 
o,t8tBt8E+01 
o,t9oqo9E+Ol 
0,200000EtOl 
0,209091[+01 
0,211H82E+01 
0,22721lE+01 
0,23bl64Et01 
0,2CI5U5'5Et01 
0,2511'545E+Ol 
o,2o3&lt>E+OI 
0,272'727EtOJ 
o,Z81l't8EtOl 
0 1 290Q09E+Ol 
O,lOOOOOEt01 
0 0 l090CJ!f'+01 
0,31l'tA2EtOl 
0,1272HE+01 
0,3l6.:Sbllf+01 
0,1115454~+01 

o,3SII5115E+01 

LAP #2 

LATERAL/VERTICAL ( L/V) RATIOS PER AXLE, BY LAP. 

B-2 

ENG UI'4IT 

o.Jl7H9E+oo 
0,,225~9£+00 

0,27SOo2f+00 
o,&7173qE•ot 
1),20118ME+OO 
Oot097ClOF+i>O 
o,zSb179E+00 
0,75'7S!OE•01 
0,3479?bE+00 
O,tlqiii!OE+OO 
o,l371ct~Hoo 
o,cOQto2f.•01 
0,24q1l2E+00 
0 1 942Uc4f.•Ol 
0,2458!>8£+00 
o,52t~SP.8E•01 
O,tUt•2E•01 
o,t72t~~2f+OO 
O,t1Ha5E+00 
o,t02UH.+OO 
0 ,t585Q!!E+00 
O,tllbQQ'Sl+OO 
Co,8lb285f.•Ot 
O,tltt3olE+oO 
o,eUZf'lE•ot 
!1,! 3753bE +00 

•0, 382B7t •Ol 
o,o57flt 4n•ot 
o,28ll5lE•o2 
o,t nr'71·•E•on 
0,99<~075E•01 

0, 5q I SSC!E.•O t 
o,tl2128E+oo 
O,t2'S2111E+OO 
O,tOt>U5E+nO 
o, S9~>&82l•O t 
0,15H?lE+00 

•O,t5<~6311~•01 
fl,711.-5~Ut'•01 

ci,tb14°5E+OO 



BIN 

TRANSPORTATJO' TEST CENTER 
D~TA RE!·UCTION SYSTEM 

L!STI~G OF ~AlN ARRAVI 2 
ffFfCT!VE DATA POINTS! ~0 

SAMPLf RAT[(PlS/SEC) I It 
FREQ PESOLU1lON (HZ) I 0.275000 
t>AAllll AP!;AV :'iTAT11S I •3 
ASSOCJATfll • IlE~·AME 1Rlf3 1 iJDfl 

lRANSPORT~TION T~ST f.[Nlf.R 

DATA Pf.~UCTJO~ SYSTEM 

2 
37 
11 

c,zq7297 

LlST!IIIG OF ~AIN ARRAVI 
EFFfCTYvE DATA POINTS! 
SA~PL( ~ATE(~TS/SEC) 

FREQ ~ESOLUTION {HZ) 
t>AAI~ AR~AY STATUS 
ASSDCIATF~ FI~fNAME 

I •3 . 
IRLFIJ,U06 · 

fL/V Ratio ) 

NO TIME• CSfC) tN!'; UNIT 
[ ~J ~!(l f!"1E•CSECl I:NC: UNIT 

1 o,ooooooE .. no o,zuJq,,/3f•ot ~ (4-Axle Locals) 

( 
1 O,OOOOOOE+OO o ,q023S7E•o 1 

2 1'1,909091£•01 0,!1iill":>qf+00 )-- Loco.#l 2 c,9090CJ1E•Ol n,t5~u7bl+OO 

~ O,t8t8\6E+00 0,!3'~oHE+00 
3 O,Hi16U!E+OC 0 .1739bUE+o0 

Q. 0,272727Et00 0,2031TOE+OO 11- o.272727E+OO 0 • ~ 1 L' 6 M 1 E • o 1 

5 o,3c3b3cE+OO O,B2~311E•01 ) -{ 5 o,3o3b3of+OO 0,109771.1(+00 

b O,USU5U5E+00 0,137Tllf+OO Loco.#2 6 O,IJ';US115E+00 n,t18oqbE+OO 

7 O,S"SUS5E+00 o,t20 1Hbf+00 
., o,51l5455E+OO o,t7ll'i:Jof'+oO 

8 o,o3olb4E+OO 0 ,t'illi/.IOE+OO 
a O,o3c3&4[+00 0,89qS~1E•01 

q 0. 727273[+00 o,eo5b'i8E•01 }- -{': o, 7Z7c7JE+oo O,J9'1&\2E+00 

1 0 0,811!182E+00 ll,30b384E+OO Loco.#3 0,1181!2!+00 O,tl5305E+00 

tl o,qoqo<Ja .• oo O,t388bbE+OO 11 o,qoqo•tE+OO o,404478E+00 

t2 o,toooooE+01 o,zbQ\SZE+OO 12 0,100000E+Ol 0,1151\7[+00 

t3 0,109091E+01 o,eSc9t.SE.•01 } (" 
0,109n91E+01 o ,1708t7E+Otl 

14 0,118182[+01 o.t257'b7f+oo -- Loco.#4 --l !! O,ll8t82E+01 0,11J"~04E+00 

tS o,t27213E+Ol 0,111.09<:l3E+OO 
0,127273[+01 O,lqqq58E+00 

HI n,tlblbiiE+Ol o,z43o?.5E+oo 
o,tlb!o4E+01 Oob1816bE•o1 

tT 0,1115115SE+01 0 ,~t0811f\3f •0! '\ Cars ( 1 oaded) c :~ 0,145455E+01 0,1509115[+00 

t8 0,15CI5115E+01 o,tl02\8E+OO 
0,1S45115E+Ol 0,1508tlE+00 

19 O,ltllt-lbE+Ol Oo!315UZE+00 )-- Car #1 -- 19 0,1b3blb[+01 0,12H58E+00 

20 o.t72727E+Ol 0,9811277E•Ol 20 0 I! 12727E+O 1 0,1t8t&IIE+00 

21 0,181818[+01 o,q(I28S7E•Ol )- C' 
0,1818\BE+OI O,!S11458E+o0 

zz o,t9oqo9E+01 O,tb252UF+OO Car #2 22 0,19090Qf+<ll O,t3l818E+00 

21 0,200000E+01 0,!5flbq5E+00 
-- 21 0,2(10000E+01 O,ll'l2~BE+00 

Z4 0,20909lE+01 o,ttc211qE+oo 
24 o.~oqoqtE+Ol O,ll7072E+I)0 

25 0,2181f\2E.+01 0 1 72<~8nbE•01 )- c· 0,21811'2E+01 o,I2'9!11E+oO 

Z& O,i!272BE+01 O,J4i!)bllil+OO Car #3 z• 0,2272'73F.+01 0,13'-!qSE+OO 

2'7 0,2lblb"f:+01 o,,aoqs7f+OO -- 21 0,2lo3o41E+01 o , & I rl b 5 a E. • o 1 

211 n,z1.1511'5SE+01 Oo5QHII7f.•Of 
28 0,245USSE+01 n,i>~<i319E•01 

zq n,2511SUSE+Ol 0,'5180Uil•01 ~ C' 
0,251l5li'5E+01 o.7QR~?2E•o1 

10 O,i!b3blbt+01 0 ,'511u7" H•O 1 Car #4 -- ~~ o,2b3b3bE+Ol O,t\8299!1~•01 

Jt 0,2727t'7E+01 O,c7?tHE•Ot )- O,i!7C72'7E+01 o,e! !EI\2~.-ot 

32 (1,2818!8E+01 0,8U~'StbE•Ot 
1l 0,28te\8E+Ol o, 71l1·272E•ot 

H 0,2QOQII9f+01 '· 7176<7[•01 ) (" 
0,29090I)f+Ol 0,7512('7£•01 

311 o,300000E+01 o, qeeJ~Sl•O \ Car #5 
'34 O,]OO(IOOE+Ol o,qJ'i714f•nt 

3'5 O,lO'fO'Hf+Ol O,IOI:>3<8f+OO 
--- 3., o,309nq1E+01 o, 1 SnbfiSE +oO 

lb o,.HE-162E+Ot 0,!0\QtJ!f.+OO u 0,318182[+01 l'l,S3".>273E•01 

37 0,327273£+01 C•,Sb!(ILlSE•OI 
J7 o,:S2727.H+01 •0 0 IO'"A7'3E•ol 

:HI 'l,33b3b4f+01 r·. o Q':-8~-> o~· ·o t 
39 o,:suSII5liE+01 o,:n.q?ll£•o1 

lf.O 0,3~11':>115E.+01 0,8212~9[•01 

LAP #3 
LAP #4 

LATERAL/VERTICAL (L/V) RATIOS PER AXLE, BY LAP. 

B-3 



L/V Ratio 

TRANSPO~T~TIO~ TEST CENTER 
IH T A 1:1 F' •.! C T I 0 '; S Y 8 Tt ~ 

l LlSTt~G OF •AtN ARRAVI 
EFFECTivE OATl POINlSI 
SA~PL~ ~A~f(PTS/S[C) I 
FREQ PESP!.UTILh (HZ) 
~AJN ~P1.6~ !)lAT:IS 

ASSOCIAtE" nLE•·AME 

lT 

IN NO TlME•CSEC) 

1 1 
O,l.'11lfl7 

I •l 
IRLF5 1 U[i8 

) 
E.W· UNJl 

(4-Axle Loco's) 

( 1 n,OOOOOOE+OO 0, 72! 0;->7E•O 1 

Loco.#l 2 n,909091E•Ol c,t7~t')4E+oO 

3 O,l8t8l8E.+00 n.t'135tlE+oO 
4 o.2727Z7E+OO 0,37SbS5E•OI 

-( 5 o,lo3t.3oE+OO o.701o"\OE•Ol 

Loco.#2 b 01 454S4'iE+00 o.tt~4lltf+oo ., 0,545A515E+00 Ool470'7UE+00 
!! o,U63b4E+00 0,7810b3E•Ol 

-{·: 0 • 'f2'f27lE + 00 o,'S7~222E.+oO 

Loco.#3 o,8l&182f+OO o.tzr&84E+oo 
11 O,lf09091E+00 o,u27t~S5E+CIO 

12. O,l00000E+01 (ll~lL(lQ6[•01 

(" O,l090'HE+01 o,211 7')5E+oo 

Loco.#4 -- ~; O,l16182E+01 o,tbh075f+on 
o.t2727lE+Ol o,tCJb5t5E+oO 

1o o.UbloiiE+Ol 0 1 77ttl ·H1E•O 1 

Cars (loaded) { 17 O,l45'155E+01 •11 1 8f,~81 9E•OZ 

Ca.r #1 -- ~= O,t545115E+Ol {1 1 lbl 'JtllE+OO 
o.to3t~lof+Ol o.!IH340E•01 

20 0,17Z7i!7E+01 (1.111810f+00 

C' 
0,181818f.+01 o.qzt•7t>lE•ot 

Car #2 22 o,t90'109E+01 0 1 98t'-CI"!.Of•Ol 
-- 23 1' 1 20000oE+Ol 0 1 b4,9\'1E•01 

24 o,20'1091E+01 o,ll2i't '7l•ot r 25 o,218182E+CI1 0 1 53r.Q7CIE•t'1 

Car #3 -- z& o.?21i7lE+01 o. t 0~·91-7f +00 

l Z7 0,2lb3DliE+01 o.?8lo"oE:.•ot 
28 o.2li545.,E+01 Oo'?'5!121f.•OI r t?" 01 2Sli5C15E+01 •flo3'52to;,3t:•01 

Car #4 30 O,l.blb3t!E+Ot o.t 1 101Zf. +OO 
--'(31 o.272727E+Ot 0 1 tU~CI~<bE.+00 

32 o,281818E+01 o.~l·31qE•OI 

(" 
o,2Qoqoc,E+01 Oo!!l0t'3t<CJf•01 

Car #5 
34 o.:sonoooE+Ol o 1 1 03Cil8E+00 

-- 35 n,30'1o 1H£"+0l o.lbu2?2E:.+00 
3b o.:H8t82E+0\ 0 1 51'7511\f•O! 
37 o.32727lE+Ot -o.i?l.S2~Qf•nt 

LAP #5 

LATERAL/VERTICAL (L/V) RATIOS PER AXLE, BY LAP. 
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e,; ~· 

T~ANS~->OPT~! ~(''' TEiH C:E"-'TER 
DAH ~FI~t!( T!Or.. SVSH,_, 

~fHSTO 1 rRstD02R 

LISTING 0~ ~AIN ,AqRAYI 2 
ErFECTivE DATA POINTS! 36 
SAMPLE ~A'ErPTS/SEC) I 11 
~REQ '<FSOLt"lDN ("Z) I r,zaqu?u 
MA!~ ~RPAi STATUS l •3 
ASSOCIATE: ~ILENAMf IRLFb,UOB 

( 
L/V Ratio 

NO TIME• (SEC:) ENr. I ~~IT BIN ... o 

1 0100ocoOE+OO ····""""} (6-Axle Loco's) 

n 2 o,qoqoqiE•Ol O.t7'7~35E+00 
3 0,!818!8E+00 01!b2313E+Otl Loco.#l 
" 0,272727!:+00 0. 52' 1 b3E' +00.. ---
5 0,3blb3bE+00 0 ol '51.: 1'2~ +00 
b o.ususuSE+OO 0113lll2qE.+OO .., 01S'ISU'55Et00 '·''"""'5} { ' 8 016.5&3&4£+00 o.llb9~&E+oo 8 
9 0 1727273Et00 OlllCS~QE+OO ' 9 

10 o,e18t8Z!+OO o,4293qqE+oo -- Loco. #2 -- 1 o 

1 I 01909091£t00 o~23Ucb&E+oo 11 
12 01100000!+01 o,QolliCIJE•o1 (4-Axle Loco's) 12 
l'l 01109091[+01 0. ' ••• ,., ... } C' !4 01118t82E+Ol o •, 0?2i?H+00 Loco.#3 -- ~; 
t5 01 t27273Et01 013222Q1E+00 -----

16 0 113&3biiE'+0 l o,c700B3E•OI 10 
17 0,145455E+Ol '·"'"Tf"'\ ('' 18 0,154545[+01 o~o57tCJ7F:•ot L #4 18 
tCJ 01 l&:'Sb3bft0l ~.1J3CJlh4E+00 ----- oco. ----- 1q 

20 o,t727Z7E•Ot o~LJ&BltlSE•ot J Cars (loaded) zo 
21 0 116t!lt6E+01 ,,,,.,.,., } (" 
22 0 1190CJO<iE+01 o I 1 zn., 7E + o o car # 1 2 2 
21 o,zooooOE+01 c~t8'!1o53E+oo \.._23 
2.4- o,zoqocnE+Ol O,l0~71bE+00 24-
25 0 12l8162E+01 ........ ,.,} c· 26 0,227273E+01 v1 tt7279E+oo Car #2 26 
27 n.23olb4E+Ot 0127q371E+00 ---- 2' 

ze 0 1i21l511'55f+01 0,2b':Ql.ibf•lll 26 
29 01Z5CISI.I5Et01 '·"''"'"'') [" 30 o,2o3cloEt01 (;. qt,;; 7 ~ql•(l1 ---- Car #3 30 
31 0 I 272727Et0 1 0 0 11 I, ~'-'2E+00 11 
32. 0128!818E.+01 'l,au?n3q~·ot 32 
33 o,zqoqoqE+Ol .,,,.,.,., .. ,} [" H n,300000E+Ol 0,8513•bE•Ol Car #4 'JII. 
35 .1.JOQ('Q 1 E +0 1 r. ~o 1 71'0f.+00 -- 35 

Jb (1,3181fi2Et01 r,~;St-';'>7[•01 3b 

}7 o. 3272BE+01 '·'"''"""} C' 38 o,J3o3b4E+O! (1 0 Q!di«?E•tl1 Car #5 38 
39 
IJ.O 

LAP #6 

TRANSPORT,TION TEST CENTER 
DATA ><f' tt::T!O'J SVSTEM 

VfRS!lr l fRStfl02B 

LlSTJNG 0~ · A!N ARRAVI 2 
EFFECTT~E 06TA POINTS: qo 
SAMPLt RAifrPTS/SEC) I II 
f R trJ R E 5 (lL t" I [) N p-i Z) I 0 , ? 75 0 (l 0 

MAl~ ARPAV STATUS I •3 
ASSOCIATE•· flLE~AME IRLF7 1 UDR. 

) 
TIMfe(SfC) !:,Nr, UNIT 

O,OOOOOOE+OO o IIJ2J21H +00 
o,qoqoq1E•01 01 \b\JII;i8[+00 
01181818E+00 01207808t+00 
o,272727E+00 O,ll8!2oH+00 
O,lblo3&E+00 0 1 1blO~q~+00 
0,4545G5E+00 01129023E+00 
0 0 5115CI55~+00 O,tJ1Sii.i9t+00 
O,olo3o11E+OO 0,1CJ13bOE+00 
01 7i!72'1Jft00 0,1 t<l&tqE'+OO 
0,818182[•.00 o.)8H?.OE+00 
o,90'I09lhOfl o~ t26JZ7E+oo 
0,100000E+Ol oltcot~r~uE+oo 
O,IOqOCJtE+Ol 0 1 1&~'1?2t.+OO 
0 1 11818ZE+01 0 ,111621E.+00 
0 1 127Z73E+01 0 0 276l~2E+OO 
0,1lU&4f+01 01CJ41,38E•01 
0 1t4151155f+Ol 0 12b02511E+o0 
0,1Sli5Q5f+01 011 OCJ511E+00 
0 11&3olcEt01 012&070&£+00 
0 117Z727E+O\ o.958479f·ot 
01181818£+01 O,!OlZ'5&E+00 
0 1190QOqE+01 0 1 10'11!5E+~O 
0,200IIOOE+01 Oll1Q&C13E+00 
o ,zoqo•HE+o 1 0110!0Qof+00 
0 1218t82E+01 0 lt3762bE+00 
0 1227273!+0 1 0 I, I 3&q3E+O(\ 
0123o3bliE+Ot 0111l<>lb2f+00 
0124511'55E+01 0 , B 2 ·, 2 b 1 F • 0 I 
o.z5u'51l5E+01 o ,I 0':12:BE+00 
012b3b3bE+01 0 1!2oOI.i2E+00 
01272727E+01 O,QU';.8t'3E•01 
012818l~f:+fll 0.317610E•Ot 
o.zqoqoq~+01 I'),S0357qE'•01 
01lOOII!'IOE+Ol 0,'5\~0!2!:•01 
01l0QOQ1E+01 O,A0"l<i7F.•OI 
o.318t82E+01 o.BboO'~bf•OI 

0132727lf+01 0 ,CI,?•·S"'bl•tl t 
01Hb3ci.IE+Ol t'1 1 !!3771H00 
0134545UE+01 01\ 2f"Q''~~ +OC1 
O,l51J511'5E+01 O,b37&3cE•OI 

LAP #7 

LATERAL/VERTICAL (L/V) RATIOS PER AXLE, BY LAP. 
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TRINSPORT~TJO~ TEST CtNTER 
DATA PEru~TlO~ SYSTE~ 

LISTING 0~ ~At~ ARRAYI 2 
EFFECTIVE OITA POlNTSI 3S 
SA~PL[ RATfiPTS/SECJ I 11 
fREQ RESOLUTION C~Z) I 0 1 31Ul8b 
~AIN ARRAY SlATUS I •3 
ASSOCIATt~ 'lLENA~E IRLFe,UDB. 

Blr-. ,...o 

1 
2 
3 
IJ 
r:; 

0 
'7 
8 
9 

tO 
1 1 
12 
!3 
14 
1S 
1b 
1'7 
t8 
19 
20 
21 
22 
23 
2,U 
25 
2ft 
21 
26 
29 
3D 
31 
32 
33 
34 
3., 

o,ooooooE+OO 
0,909091E•01 
o,t8t8t8E+OO 
0,272727E+00 
n,3o3to3bEtOO 
O,ltSU545E+00 
o,'5ii5455E+00 
o,o3o36UE+OO 
o,7272UE+00 
o,816182E+00 
0,909091E+OO 
0,100000[+01 
0,1 0909lE+Ol 
0,1181&2E+01 
0,12'727lf+Ol 
0 ,13Uo11E+O t 
o,tij51155E+01 
0,1545115[+01 
o,tblo3bE+Ol 
o,t7?.727E+Ot 
0,181B1Ht01 
0,!90909Et01 
o,zoooooE+Ot 
0,20QOQ1E+01 
o,218182E+Ol 
l1,227273E+01 
n,23olo4E+01 
o,211SUS5Et01 
!",25li'SIISE+Ol 
r,263t>3bE+01 
Cl,2727?7E+01 
o,28181Bft01 
o,zqoqoQE+Ol 
o, 30ooonEt01 
0,300(lii1Et01 

LAP #8 

+L/V Ratio 

~N& UNJT BIN NO 

(6-Axle Loco's) 

0,378'1141'.+00 }- ---{ ;:1 o,s7c.&75E+oo 
o,zo77ulE+oo #1 o,u52ltbEtOO Loco. 
O,S07H5E•01 
O,t511113H+00 

O,IIO~'It'SE+OO} { 7 
o.seuu7of+OO a 
o.t~1723~+00 # q 
o,355t5'1t+OO -- Loco. 2 -- 10 

o.t oss, 2£+oo , 11 
o,t278'7H+oo (4-Axle Loco s) ,z 
o,t'IH('I8£+oo} ('J 
o,I20tfiH+oo __ Loco.#3 __ '" 
o,tb07o&!+oO t5 
0 0 '13&074£•01 !b 

o ,ZU'7t~7Et00 ) c t7 
o,tUUlE+oo Loco #4 __ 11 
0,\'7'14113£+00 • t9 

o,tl'!HOE+oo Cars (loaded) 20 

O,t0'75Z7E+OO) {21 
o,q'lo?t. ttE•ot ___ car #1 22 
o,1011128E+oo 23 

O,o12&14E•OI 2~ 

0 ,t5'7l114E+OO) ( 25 
O,l2B0 11 5E+00 C #2 2b 
o,t0'-678E+oo --- ar --- 21 

0,86132'1£•01 ~8 

O,!OS11,3E+n0} ( 
o,1zoq~OF+oo Car #3 
o,ou•a:oe.•ot 
0. 311'!ib73l•01 

O,t>2~f><)Of•01) ( 
0,70flo"4f•OI 
", 7B'~f>?3f -o 1 Car #4 --

} Car #5 ( 

TRANS~OnTAT'O~ TEST CENTFH 
DATA Pf'lUtTtON SVSTE~' 

VERSJO 1 DHSID028 

LISTING n~ ·AJN ARRAYI l 

E~FECTivf DtTA pnJNTSI 2~ 

SAMPLE QAlf1~1S/SEC) I 11 
F><EQ ~ES0LttTl0N (Hl) I 0,3112~5'7 

~AJN ARRA• STATUS I •3 

ASSOCIATE: >JLENAME IRLF9 1 VDB 

O,OOuoOOEtOO 
o,?Ooo'I1E•01 
o,t8t818E+OO 
0 ,272727£+00 
o,3t>3o3oE+oo 
0,4'54St15£+00 
O,S4Sil55!+00 
O,b3b3M!t00 
ll, 727273£+00 
0,818182£+00 
0,90oootFtOO 
n,tOOOOOEt01 
O,I090'Ilf+01 
0,118182£+01 
0,12'7273E+Ol 
0 ,1lblb4E+0' 
0,145455f~Ol 
0,1545115£+01 
o,tbloloE+Ot 
0 ·' '72727£+0 1 
O,t81818E+Ol 
o,soooo'IE+01 
0,200000£+01 
0,2090111Et01 
0,218tfi2E+01 
o,Zc7Z73E+Ot 
0,2lf>3o11E+01 
0,24SIISSE+Il1 

o,'50'!>«J20E+oo 
O,i.'Ot·I'~IIE+OO 

o,t584bi.'E+oo 
o,Sbii2511E+00 
O,t?811'11E+00 
O,IQ3589E+00 
O,Ublblll7E+OO 
0,28!:>hSE+00 
o,«Hi!?.SE•ot 
0,4151CI28E+00 
0,1 'ICIO?H+OO 
0 1 71J31U'7r:•Ot 
O,!i.'B!Rtlf+OO 
o,sbotll2t.•ot 
0,1'14lf\1.10E.+00 
o,lOlootE•ot 
0,3577i<IIE+-00 
0 0 5J9888f. •O 1 
o ,237CIQH +OO 
o,!Oo7'in•n1 

•O,tb12'73f•OI 
0 • 1 0 t' Cl I' bE+ 0 0 
O,J53ot-BF+00 
0,801lll'e£.•01 
0 0 71Jt·~'57E•01 
O,Q2HI?&E•Ol 
0 1 15!U72E+00 
0 ' 2 s 7 0 '. tl f. • 0 1 

Car Data Cut 
Short by Process 

LAP #9 

LATERAL/VERTICAL (L/V) RATIOS PER_AXLE, BY LAP. 
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TRANSPORT t T I O•. TfST CENTER 

OAT,t P.f 1llJCTI0N SVSTE"~ 

LlbTlNG 0~ ~4tN ARRAVI 2 

£FF~CT1vf D~TA POlNTSl 40 

SA~Plf RATErPTS/SEC) I II 

F R E !l RES 01 \1 Tl .1 N ( HZ ) I 0 , 2 7 50 C 0 

MAIN ,w~A· ~rarus 1 •l 

ASSOCl~'Er rtLENAME IRLFlO,UbB 

o,oooooot:.oo 
0,90909IE•t'll 
o,t61818EtOO 
0,272TZ7EtOO 
0, 3t13&3bEtOO 
o .. uSU51.15EtOO 
o,5li5455E+OO 
o,t>lo3o4£+00 
0,727273!:+00 
0,818182!+00 
o,9090if1E+00 
o,100000Et01 
o,t09n1Et01 
0,118182£+01 
0 ,1Z7273Et0 1 
0, \lb]biH:tO 1 
o,tll5t15S!tOl 
O,tSIISIISEtOl 
0 0 1 b3&3DEtO 1 
0,172727Et01 
0,1818\BE+Ol 
o,t90909EtOl 
O,ZOCIOOOF:tOl 
O,Z09091Et01 
0,218!82E+01 
O,i!27273E+01 
0,2lblbtH.t01 
0,2liS1155Et01 
o 0 2SII511SE+01 
0,2b:5blbEt01 
o,272727E+01 
0,281818Et01 
u,290QOCIEtOl 
o,JOOOOOE+01 
0,30909!Et01 
o,318!1.12Et01 

1•,327273E+O 1 
O,llbl&IIEtOl 
O,.Sll5liSIIE+01 
o,]SII'5USEt01 

LAP #10 

(..--- L/V Ratio 

TRANSPOWT.TIU~ TEST CENTER 

DATA RE~UfT!O~ SYSTEM 

vfRSTC': rRstD02R 

2 
ao 
11 

0,275000 

LlST!~G nF ~AJN ARRAVI 

tFFECT!VE DATA POINTS! 
SA~PLf PAl[(PTS/SEC) 

FREG RESOLUTlGN (HZ) 

~AIN ARRH STlT!tS I •3 
ASS DC I ATE I~ F ILEN.lME 

o,ooooooE~oo 

0,909091E•01 
0,18t8!8EtOO 
O,Z72727E+00 
O,lb3b3ttE+OO 
n,u5u'51l5t.oo 
o,511511'55E+00 
o,ololb4f+OO 
o, 727Z7UtOO 
o,e 18\82Etoo 
o,qoqoqu:.oo 
O.alOOo00£+01 
o,to9o•1£•01 

0,118182[+01 
0,1272'73[+01 
0.13bl.4f+Ol 
0,1ll51155[+01 
0,1511545[+01 
O,lt13blbf+01 
o.172727E+01 
o,U!818Et01 
o,tqoqoqE+Ot 
0,200000E+01 
o • .ao9091E+01 
0 0 Z18182E+01 
o 1 2272BE+O\ 
0,23b3bt1Et01 
Cl,211SU5SE+Ol 
(',ZSII<;USE+OI 
n,2b3o3bE+Ot 
o,272727E+01 
o,?8Pit8E+Ot 
0 1 29(1909E+Ot 

O,lOOOOOE+Ol 
0,30909\E+OI 
o,~181fi2E+01 

0,327?.73Et01 
O, 33o.~b4E+O I 
O,lt1~454Et01 

n, 354C::.tl<,E tO 1 

LAP #11 

IRLF!!,UDB 

) 

0,39511u2[+00 
tl,!'518!1H.+00 
o,t8i..290E+OO 
o,u7to23H+OO 

O.t029S8E+00 
O,tb31:s1E+00 
0,3&9q!qE+00 
O,t7'781>t1E+OO 

O,t'h&!lbE+OO 
0,3b38!SEt!tO 
0 1 t 15 1PbE+OO 
O,t2Sll3E+00 
0 1 11111\llbl+OO 
0 1 !080Z&E+OO 
o,t2!2,5E+oo 
(1,7bw9Q9E•OI 

0 1 2432tt7E•OO 
O,t11QoQ2E+00 
O,t9"iJQ8E+C'O 
0 ,llhi521.1E +C 0 
0 1 tl'7112bE+oo 
0 1 \tli?bCQEtOO 
O,\Of'tll7E+n0 
0 ,qq7830E•O I 
Oi11tl1QbE+00 

O,t2l\OI'Ol+00 
O,liii}Lbf+OO 
o ,I 0So3U+00 
0,71'751bl•OI 
O,tJI'Q,bf+OO 
0 0 l'b?935E•OI 
0 1 ?bu0112£•0 1 
0 , n 0 ;· 0 ~ C' E + 0 0 

o ,t> 1Hl3!1t ·n 1 
O,P.8'Jtt.oof•OI 
o,e0"9'3f•ot 
O,F<3127?f•O! 
o,o5i'5"H•nl 
O,tlt'U77t+00 
(\,41''-7~5t•Ol 

LATERAL/VERTICAL (L/V) RATIOS PER AXLE, BY LAP. 
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TRANbPn~lATfO~ TEST Ct~lER 

DAl '· ""f 'II:'T!Ot>< SY:STf" 

2 LJST!NG 0~ •AJN ARRAVI 
E~FECTIVE naTA POI~TSI 

SA"PL[ ~A'fiPTS/SfC) 

FRE~ RESO~U'l0N (HZ) 
"'APJ ~RwAY ')TATIJS 
ASSOCIATE~ ~ILE~AM~ 

.:J 0 

-'!N NO 

1 
l 
3 
u ., 
(t, 

1 
8 

" tO 
l l 
12 
!3 
tll 
1'5 
1b 
t1 
18 
t9 
zo 
21 
22 
23 
2'+ 
2'5 
2b 
27 
26 
zq 
~(I 

31 
32 
:n 
311 
3'5 
lo 
17 
38 
3Q 
1.10 

O,OOOI)OOE<tOO 
n,909091E•(It 
o,t6UI\8E<t00 
(l 1 272727Et00 
0,3b3o!f.tEtOO 
0,1154545[+00 
o,S145u55E+00 
O,olf.t3f.t4Et00 
o, 727~73E+00 
o,8l8tU[+00 
O,Q090'HE+00 
O,!OOOOOE+Ol 
0,1090Q1Et0l 
0,11Bt82E+01 
0,1i!TC!'7lE+01 
O,tlolbliE+01 
O,l115455£t01 
0,154545!+01 
O,!OlolbE+01 
o,t7272H+01 
0,1BIIIt8E+Ol 
O,IQOQ09E+Ol 
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Facility for 
Accelerated 
Service Te1ting 

TECHniCAL 
noTe 

The Facility for Accelerated Service Testing (FAST) is located at the 

Transportation Test Center (TTC), Pueblo, Colorado. It is operated by the 

Association of American Railroads (AAR) in cooperation with the Federal Rail­

road Administration (FRA) and the railroad companies and supply industry to 

conduct accelerated testing of track and mechanical components and systems. 

The FAST Program is controlled by a policy committee composed of repre­

sentatives from FRA, AAR, and the railroad industry. Its policies are imple­

mented through the FAST organization at the TTC. The AAR FAST Technical 

Manager is responsible for the overall design of the experiments to be con­

ducted at FAST, and the FAST Operations Manager implements the approved 

experiments in the field in cooperation with the AAR experiment supervisors. 

The FAST Track is a specially constructed 4.8-mi* loop divided into 22 

sections where specified combinations of track components and structures are 

installed for testing. It contains 2.2 mi of tangent, 0.4 mi of 3° curve, 

0.3 mi of 4° curve, and 1.1 mi of 5° curve; the remaining 0.8 mi is in tran­

sitional spirals. 

Mechanical components are tested in the FAST consist, which is made up 

of 4-axle locomotives normally hauling a 75-car, 9,500-ton train. Cars are 

available from a pool of about 90 cars assigned to FAST. The majority are 

100-ton hopper or gondola cars, and the remainder are 100-ton capacity tank 

cars and laden trailer-on-flat-cars. 

A "test run" begins in the afternoon, continues all night, and ends the 

next morning (five days a week). Each run makes approximately 120 laps of 

the FAST loop and produces approximately 1 million gross tons (MGT) on the 

track and about 600 mi on the cars, an accelerated service of about 10 times 

normal revenue operations in any given period of time. 

To ensure uniform wear potential on track and mechanical components, 

direction of running is reversed each day; the whole coHsist is turned end­

for-end every two days. Blocks of cars are shifted systeroatically within the 

consist on a 22-day cycle. 

*Hetric Conversions: 

1 mi = 1.6094 km 
1 ton 0.907 Mg 
1 MGT = 0.907 MGMg 

4/84 Rlj_l 
INTfRNA110NAl GOVf RNME NT INDUSTRY RE:S£ARCH 



~I 

5,000 
TRACK 

PROFILE 
4,950 

......_..._ ____ _. 
N 0.5 MILE 

THE FAST TRACK 

---~ .;i' 
TRAIN DYNAMICS TRACK~ 

. 3
.,_ GRADE In '7'o 

-.9·~ 

SPIRAL 

SUPER•ELEVATION /In INCHES 

RAILROAD TEST T:AY' 

(UPPER) 

5 
4671910 

SECTION NUMBERS 
12 3 

0 1 

n12u 14 15 16 11 

2 3 

MILE POSTS 

11 19 20 21 22 
I 

4 5 

rn 
w 
> 
a; cj 
=>w 
00 
!:::! c: 
a: 
0 
::z:: 

z 
01-
~:!j 
> u.. 

~ ·= w 


