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.4

EXECUTIVE SUMMARY

Train performance tests performed on the United States Air Force, Peacekeeper Rail Gar-
rison test train, following Association of American Railroads Chapter XI guidelines yielded
results which fell within criteria that indicate the likelihood of séfe train performance with,
the exception of curving. ' _‘

~ The Association of American Railroads (AAR), Transportation Test Center (TTC),
Pueblo, Colorado, has been contracted by the Federal Railroad Administration (FRA)to
perform train safety and performance tests on the Peacekeeper Rail Garrison (PKRG)
train according to specifications in Chapter XI, of the AAR’s, M-1001, Manual of Standards
and Recommended Practices and according to the Boeing General Test Plan. '

The PKRG test traln consisted of two GP40 locomotives, a Fuel Car, a Maintenance
Car, two Secunty Cars, two Mlssﬂe Launch Cars, and a Launch Control Car. The overall
objective of this test program was to examine the suitability of the PKRG train for railroad
service through on-track testlng.

Chapter XI states that values better than a cﬁteria, outlined in this report, are
regarded as indicating the likelihood of safe performance. . With the exception of curving
and spifal negotiation, the train performed within the Chapter XI criteria. The Fuel Car
performance in twist and roll, and pitch and bounce was within Chapter XI limits but by a
very small margin. The main reason for poor Fuel Car‘ performance was the truck spacing.
Twist and 'roll, yaw and sway, and pitch and bounce contain perturbations of a 39-foot

wavelength. It would be Iikely that a car with 39-foot truck spacing would be most sensitive

. to suéh perturbatibns or multiples of that wavelength. The truck spacing on this car was 35

feet, 5 inches. A wavelength of 39 feet was chosen to be most typical of excitation expected
from the track due to the length of individual rail pieces in bolted track. The others cars in
the PKRG train have truck or span bolster center spacing in excess of 60 feet. Perturba-
tions of other wavelength are possible but less likely. Multiples of 62 to 64 feet will provide
more input to the train than the Chapter XI, 39-foot wavelengths.
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The performance of the consist in the various curves and spirals was difficult to quan-
tify based on these tests. The Security Car had never been curve tested individually and the
Launch Control Car curve testing was abandoned after the first 16 mph test at the direction
of the USAF. The uncertainty of the Rockwell cars’ performance in curving combined with

the shortage of instrumented wheel sets:and‘ the observation of scrapes on the wheel

@

flanges resulted in abandonment of 10- and 12-degree curve testing after the 24 mph run.
, Static bréke tests reveaiéd substandard perfdfmance of the span bolster car hand
brakes. This will severely limit the grade holding ability of the train.

The PKRG Train negotiated FRA Class 3, 4, and 5 track, and grades of over 2.0 per-
cent, and uf) to 10-degree curves without derailment during the Train Mobility Evaluation.
Since there were no instrumented wheel sets and the roll gyro and accelerometer data was
acquired by Rockwell and analyz'éli by Boeing, no other conclusion about dynamic per-

formance can be made by the AAR.
’ﬁ1e following recommendations are offered: -

o Post test modeling should be performed to reconcile measured and predicted
performance during 7.3.1a testing and to examine consist performance iﬁ
dynamic curving, and yaw and sway.

e The Launch Control Car single car testing should be completed to include tests
in the 10- and 12-degree curves with four instrumented wheel sets to assess the
true curving ability of the car. '

e The Security Car should be tested to include 10- and 12-degree curving tests and
high speed stability tests as well as all other Chapter XI tests to assess the track
worthiness of the car. "

e The Yaw and Sway Test should be modeled with the actual amplitudes in pertur-
bations. If the model predictions match the test results, then predictions should

be made with the Chapter XI Specified perturbations.
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There has been some question regarding the similarity between the Engineering
Model (EM) cars which were tested, and the Operational Models (OM). :The
difference in the moments of inertia between thé coﬁcrete ballast and the actual
payloads should be closely examined. When the OM designs are ,complefe, the
consist should be modeled with the Train Dynanlic Model (TDM) and ultimately

. tested.

Some subtle changes in the design and operation of the brake system should be
made. The operational scenario for the PKRG train is more similar to a passen-
ger car than a freight frain. Helper units are sometimes required for braking a
freight train in mountainous terrain. This may not be feasible for PKRG.
Therefore, a train line pressure of 110 psi should be considered to increz;se the
overall braking ratio for the train, improving“st.op distance and grade handling.
The hand brakes on the span bolster cars 1shou1d be redesigned to give higher net
braking ratios. The improved hand brake would iinprove grade holding.

It was apparent that ATSF felt that a third locomotive was necessary for power
and braking on steeper grades. For this reason, the USAF may consider a third
locomotive for normal oiaeration. The ability of the locomotives to hold the train
oﬁ a grade would also improve. In the operational scenario, no proﬁsions were
made for setting and releasing hand brakes while on the network. It would be - |

difficult for a crew member to release the hand brakes on the train and still be

- able to climb aboard one of the locomotives.
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1.0 INTRODUCTION

The Association of American Railroads (AAR), Transportation Test Center (TTC),
Pueblo, Colorado, has been contracted by-the Federal Railroad Administration (FRA) to
perform vehicle performance tests on the Peacekeeper Rail Garrison (PKRG) rail cars and
Train according to specifications in Chapter vXI, of the AAR’s, M-1001, Manual of Stan- -

. dards and Recommended Practices and the Boeing General Test Plan (GTP). |

These tests include full train track worthiness, braking, and acceleration. The PKRG
train consists of two GP40 locomotives, a Fuel Car, a Meintenance Car, two Security Cars, -
two Missile Launch Cars, and a Launch Control Car. 'Individue.l car testing of a Launch
Contrdl Car, a Missile Launch Car, a Fuel Car, and a Maintenerlce Car preceded the flrll |
tram test. | | : |

Train testing was coordmated by The Boelng Company for the Umted States Air '
Force (USAF) following the Boeing General Test Plan, Section 7.3.1. AAR S role was pn-;
marily to measure specific aspects of vehicle performance and prov1de the data to Boeing. |
Testing was split into two sections. The Train Dynamics Test (7.3.1A) performed at TTC
included Chapter XI type perturbed track testing with instrumented wheel sets, braking, |
and acceleration. Train performance was to be predtcted by the Train Dynamics Model
(TDM) developed by AAR for the USAF undera separate agreement with FRA. The
~ model was also to be validated with the test data. o _

The Train Mobility Evaluation (7.3.1B) performed on the.Atehison, Topekaand. -
Santa Fe (AT&SF) rail network consisted of braking, acceleration, grade handling, and

normal operation over various classes of revenue track.



2.0 OBJECTIVE

‘The overall objective of the PKRG test program was to demonstrate the acceptability

of the Rail Garrison train -de_sign fora mobile missile léunch platform. The program
described in this document Was' a~n‘ecessary stép to achieve that goal.
AAR’s objectives for the Train Dynamics Test and Train Handling Test were as fol-
lows. 0 | o , |
e Predict performance of the PKRG train usiﬁg the TDM
. Demonstra‘té PKRG train performance

e Validate TDM against PKRG train test results

AAR’s objective for the Train Mobility Evaluation was to collect locomotive perform-
" ance data and rail car roll angles while testing on the AT&SF rail network and pro(ride the

data with limited analysis to Boeing.

e




e

* 3.0 TEST DESCRIPTION AND PROCEDURES

- Testing was performed in three phases. The first phase involved Chapter XI type

testing through curves and tangent perturbed and unperturbed »track. Instrumented wheel

. sets, roll gyros, and accelerometers were used to measure the performance of each vehicle

in the train. The second phase, train handling testing, involved braking and acceleration
tests. Train stop distance and locomotive performance data were the primary measure-
me_nfs. >Th¢ final phase involved operating the train on the commercial rail network to -

demonstrate the ébility of the train to operate in a railroad environment.
3.1 TRACK WORTHINESS TEST

- The track worthiness tests were conducted to assure an adequate margin of safe per-

“formance in normal operation of the train. These tests were conducted up to maximum

train operating speed of 60 mph. All tests utilized instrumented wheel sets to measure

lateral and vertical forces (L/V) between the wheel and rail. These wheel sets have modi-

fied Heuman profiles, which simulate worn wheel treads.

Results were compared to criteria as stated in Chapter XI. The primary criteria are

-"tendency to wheel-climb derailment, as defined by the ratio of lateral to vertical wheel

forces and tendency to cause rail rollover, as defined by the ratio of truck side lateral to
vertical forces. . |
Due to the late arrival of one Missile Launch Car, the track'worthiness testing was

performed with a loaded depressed center flatcar substituted for one-of the: Missile Launch

'Cars.. The T-5 Instrumentation Car was also attached to: tl}e train behind the Fuel Car for

data collection purposes. Figure 3.1 shows the train dynamics test train, -



LOCOMOTIVE 1 LOCOMOTIVE 2° ' A-END LEADING A-END LEADING
THCX 4800 TBCX 4901 MC EMS—1 " FC EMS-1 T-5

TRAIN DIRECTION

A-END LEADING B-END LEADING - A-END LEADING " B~END LEADING A-END LEADING
SC EMS-2 c TRIPLET 38”. * -LCC EMS-1 . MLC EMS-1 SC EMS-1

Figure 3.1 Train f)ynamics Test Train

Track worthiness testing consisted of seven separate tests.' Figure 3.2 is a track loca-
tion diagram. The specific maps for each test are found in individual test descriptions in
Sections 3.1.1 through 3.1.7. The nermél upper limit speed for Chapter XI tangent track
testing is 70 mph. The USAF limited testing for this train to 60 mph for all teéts

The cars that made up ‘the train were two locomotives, the Mamtenance Car, the Fuel
Car, the T-5 Instrumentation Car the Security Car (TIC), the depressed Flat Car, the
Launch Control Car, the Missile lLaunch Car, and the Security Car. All of the cars except |
the T-5 were instrun;ented.' The Fuel Car, Security Car, and Missile Launch Car were

equipped with instrumented wheel sets.
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~ 3.1.1 High Speed Stability

A high speed stabilitylbf flunting test was conducted to confirm that hﬁnting (lateral

oscillatihg instability in the "tru‘c‘ks) did not occur in any car within normal operating speeds

of the train. Chapter XI limited the maximum lateral car body acceleration (g) to 1.0 g
peék—to-péak, sustained for 20 seconds and the maximum axle sum to 1.3 sustained for 50
milliseconds. A sinéle lateral aécéleration of 1.5 g peak-to-peak is also a criterion. Hunt-
ing':is’ inhérent in some truck designs and is often seen in nofm‘é.lly stable truck designs
when components are allowed to wear beyond normal limits. If hunﬁng occurs, the

i

resonant Speed is identified for operational considerations.

"fhe train was operated ‘at speeds up to 60 mph over 5,000 feet (;f tangent track with
39-foot jointed rail, FRA Class S or better. Axle sum L/V’s and car body lateral accelera-
tions were monitored for any unsafe conditions. Figure 3.3 shows the hunting test track

details.

HIGH-SPEED
STABILITY

 (HUNTING)

5000—FT.—-TANGENT
39-FT.—JOINTED RAIL

FRA CLASS 5 TRACK
OR BETTER

Figure 3.3 Hunting Test Track
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3.1.2 Pitch and Bounce

| The Pitch and Bounce Test is designed to determine the dynamic pitch and bounce
- response of each car as it is excited by vertical inputs from the track. Track, whid; gener-
ates this type of input, may be found at bridges, road crossings ét grade, and where there is
a change in the underlying vertical support structure to the traék. This phenomenon can
also occur When rail joints on both rails are in-phase. The Chapter XI criterion is a mini-
mum vertical wheel load of 10 percent of the‘static vertical wheel load sustained for 50 mil-

liseconds. Figure 3.4 describes the test zone.

PITCH AND
BOUNCE
0.75 IN.

/]\ |

39 FT.

400-FT.~TANGENT
TRACK

Figure 3.4 Pitch and Bounce Test Facility
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The Pitch and Bounce Test was conducted on the Precision Test Track (PTT). The
train was tested at speeds up to 60 mph on parallel jointed track with 0.75 inch vertical per-
turbations at 39-foot intervals in both rails. Figure 3.5 shows the test train negotiating the

pitch and bounce test zone

Figure 3.5 Pitch and Bounce Test Train



<

3.1.3 Constant Curving
The constant curving tests were designed to determine each car’s ability to negotiate

well maintained track curves. The 95th percentile maximnm wheel L/V of 0.8 6f 'axle\ sum

L/V of 1.3 (Chapter XI, Table 11.1) were the limiting criteria. ThlS test would verify that

" the cars would not have wheel climb or impart large lateral forces to the rails during curv-

ing. Curving tests were performéd on the Balloon Track and tﬁé:Wheel/Rail‘Mechanisms ‘
Track (WRM). The dynamic curving perturbations wefe removed frorn the 10-(deglree

curve on the WRM to accommodate PKRG tenting. The train was operated at‘.speeds cor-
responding to 3 inches underbalance, balance, and 3 inches overbalancgfo.r the supereleva-
tion in each curve. Figurés 3.6 and 3.7 show the Balloon and WRM tracks. Some trackside

instrumentation was in place to monitor full train performance.

5
H

BALLOON TRACK

<__ANGLE OF
; ATTACK
~

STRAIN GAGES

7.5° CURVE—"

7.58° CURVE 2,775 FT 4 300 FT each end for spirals
§° CURVE 655 FT + 300 FT each end for spirals

Figure 3.6 Balloon Track
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DYNAMIC CURVING 10-DEGREE CURVE
BUNCHED SPIRAL 12-DEGREE CURVE
CONSTANT CURVING 7.5 and 12-DEGREE CURVE
Figure 3.7 WRM Constant Curving Test Facility
The USAF requested only curves less than 10 degrees be tested. The train was run
through the 12-degree curve on the WRM only because it was impossible to stop between
the 10- and 12-degree curves. The Launch Control Car had never been tested in the 12-de-
gree curve at speeds above 24 mph,; therefore, speeds in the 10-degree curve were
 restricted to 24 mph. The tests were run in both clockwise and counterclockwise diréctions
on the Balloon Track and only in the counterclockwise direction on the WRM. Wheel -
L/V’s were monitored real time to ensure safe test operation. Table 3.1 is a tabulation of
‘the balance speeds for each cur\}e_on the WRM.
Thblé 3.1 WRM Curve Descriptions and Test Speeds |
DEGREE SUPER BALANCE +3 INCH -3 INCH
OF ELEVATION SPEED SPEED SPEED -
CURVE (inches) (mph) (mph) .. (mph)
Balloon - 5 4 .30 40(42) - 17(17)
Balloon - 7.5 ' 3 - 30 40(38) . 17(-) . .
. WRM-10 ' 4 24 32(32) 12(12)
WRM - 12 5 25 32(31) 16(16)

Note: Speeds in () are calculated, others are actual test speeds.




Test speeds were determined using the following equation:

V= 1480(U.;H) |

Where: U = unbalance in inches, H = superelevation iﬁ"inches, D = degree of curva-
ture, and V = speed in mph. In some cases the track speed limit was lower than the calcu-
lated speed for +3 inches. A track speed limit of 45 mph for the 3-, 4-, and 5-degree curves
and 32 mph for all other curves was used in those cases. The speed calculated for -3 inches
was zero or not possible in some cases (curves with less than 3 inches of superelevation).
The following equation shows the method of test speed calculation for those cases. The
PKRG test train is negotiating a curve in Figure 3.8.

V*_ =Vo= (V. =V,)

Figure 3.8 Constant Curving Test Train .
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3.1.4 Spiral Negotiation

- . Spiral negotiation (curve entry and curve exit) tests were performed in conjunction
with the Constant Curving Test. A spiral is the transition from a curve to a tangent track. -
This transition includes constant rates of change in cross-level and curvature with distance.
‘The purpose of the exaggerated bunched spiral is to-twist the trucks and the car body.
Chapter XI states that the minimum acceptable vertical load of a wheel is 10 pe'rcent' of the
static wheeliload and that the maximum Wheel L/V is 0.8; both sustained for 50 millisec-

- onds. . This data was examined:to verify that no wheel lift occurred and that no extreme
wheel forces‘v;/ere measured.

Curve entry and exit performance were examined for every spiral encountered even
though Ch:«.ipter XTI only specified the bunched spiral. The bunched spiral was only
examined as curve entry because the.‘ train only ran in the counterclockwise direction on the

WRM. Single wheel L/V’s and axle L/V’s were “rr;onit'ored for any unsafe condition.
3.1.5 Buffand Draft Curving

The i3uff and Draft Curvmg Test is not a Cﬂﬁapt'erv XI requirerﬁent but was developed |
to examine the ability of cqﬁple_d cars to ’negotiate a curve while accelerating or decelerat-
ing without imparting la_fge lateral f(;;ees to the rail or experiencing wheel climb. Buff and
draft curvi,ﬁg performanee was exarﬁiried "durling" constant curving tee'ts,Q A buff or draft
force was developed by normal train handling procedures. A worst case buff or draft con-
dition was not simulated. Single wheel L/V’s and axle L/V’s were monitored for any
unsafe eoﬁdition. Couplef longitudinal force_. was also Iﬁonitored at various locations in the

train.
‘\
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3.1.6 Twist and Roll

The Twist and Roll Test was conducted to deterﬁﬁne the train’s ability to négdtiate
cross-level perturbations. These perturbations excite the natural twist and roll motions of a
car. This type of track input may be found in locations where rail joints are staggefed up to
180 degrees out-of-phase or at weak spots in the track structure. Three criteria were given
for this test: (1) a maximum roll angle of 6 degrees peak-to-peak, (2) a maximum axle sum
L/V of 1.3 sustained for 50 milliseconds, and (3) a minimum vertical wheel load of 10 per-
cent of the static vertical wheel load sustained for 50 milliseconds (Chapter XI). Figure 3.9

describes the test zone.

TWIST AND ROLL

0.75 IN.
N

< |

39 FT.

400-FT.—TANGENT
TRACK

Figure 3.9 Twist and Roll Test Facility
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The Twist and Roll Test was conducted on the PTT. The train was tested up to 30
‘mph on staggered jointed rail with a cross-level variation of 0.75 inches at 39-foot intervals.
Chapter XI specified a loaded buffer car with a truck spacing greater than 45 feet. Figure

3.10 shows the test train approaching the twist and roll test zone.

Figure 3.10 Test Train in Twist and Roll

14
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3.1.7 Yaw and Sway

Yaw and sway tests were conducted to d;:termir_l,e“the; ability of the train to negotiate
laterally misaligned track, which excites a car in a lateral yaw and sway motion. Track that

generates input of this type may be found where the undérlying soil or ballast is unstable

* and allows the track to shift in the lateral direction. The limiting truck side L/V criterion is

0.6 and the maximum axlé sum L/V criterion is 1.3 sqétainéd for 50 milliéeconds ‘(Cha'pt'er
XI). Due fo logistic problems, the instrumented wheel sets were not relocated to measure
truck side L/V. |

The ‘YaW and Sway Test was conducted in accordénée with Section 11.6.4. ‘Station
21+00 to 26+ 00 of the PTT was the test site. This section had sinusoidal track alignment
deviations of 39-foot wavelength and an amplitude of l.Ovinches peak-to-peak on ‘bo.t;h rails
ata cons_taflt wide gage of 57.5 inches. These arhplitudés were less than the 1.25'inches
specifiedl m VChapte_r XI. This was known before'testiﬁg began, but it was impractical to
adjust the. pe'fturb,aﬁons due to cost and schedule. Figure 3.11 shows the test zone with

1.25-inch pertufbations.

YAW AND SWAY

, 1.25 IN.

a )
AN NN
>

- 39 FT.

250-FT.—TANGENT TRACK
GAGE CONSTANT AT §7.5 INCHES

Figure 3.11 Yaw and Sway Test Facility
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3.2 TRAIN HANDLING TEST"

The train was rearranged for braking and acceleration testing. The T-5 car was
moved to the back of the train. The instrumented wheel sets were removed from the cars

and the original wheel sets reinstalled.
32.1 Static Brake Test . - ‘

A static brake tesf was conducted on each car in the test train to determine the static
forces on the brake shoes at various brake cylinder pressures. This information was com-
pafed to accepted standards and used to correlate stop distance information to the
designed braking ability of the car.-*‘ This test was also used to ensure the compatibility
between all car brake systems in _the PKRG train. |

The Static Brake Tést was perfdrmed by AAR with assistance from Blaine Consulting
Services on several of the cars. The Srake test was perférmed to ensure complfahce with |
existing AAR and FRA rules and regulaﬁons. The single car tests weréberformed on each
car, following specificatibhs from the Westinghouse Air Brake Company inStrﬁction pam-
phlet entitled, Single Car Testing Device Code of Tests for Freight Equipment, No. 5039-4
Sup. 1, Standard S-486, April 1987. This test was performed on both ends of the span
bolster cars because there was an ABDW control valve located on each end -- one for each
span bolster. .

Next, the Net ;Shoe Force Test was performed. Instm;rlented Brake shoe load cells
were installed at each wheel/brake interface on the A-end of the car. Brake shoe forces
were read from a digital readout for a series of different brake pipe reductions. The test
was then repeated on the B-end of the car. Finally, a hand brake net shoe force was per-
formed while the instrumented brake shoes were in the trucks. The} hand brake was

applied in 1,000-pound (horizontal chain force) increments and brake shoe forces were

16
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3.2.2 Train Resistance on Tangent Track

Coasting and train resistance testing was conducted on the Railroad Test Track
(RTT) from station 39 to 34, the hunting test zone. Deceleration of the train was accom-
plished without brake application to determine the rolling resistance of the train. Testing

was performed in overlapping speeds from 60 mph to 0 mph. |
3.2.3 Acceleration on Tangent Track:

Acceleration testing was performed on the same section of track as all tangent brak-
ing tests and train resistance tests. Runs were performed from 20 mph to 30 mph, 30 mph

to 40 mph, and 50 mph to 60 mph.
3.2.4 Braking on Tangent Track

Several braking conditions were examined including full service and minimum service
with and without loc;dmotive dynamic brakes. All tests were stop‘disfance type. Initial
speeds up to 60 mph were tested. The following is a list of braking conditions.

- o Minimum service air braking without dynamic braking
e Minimum service air braking with dynamic braking
e Full service air braking without dynamic braking
e Full service air braking with dynamic braking
.. » Emergency air braking |
Dynamic braking is accomplished by using the locomotive traction motors in a

reversed fashion to resist wheel rotation. Energy is dissipated as heat through dynamic
brake grids.

The train air brake line operating pressure was 90 pounds per square inch (psi)..
Minimum service air braking was accomplished by reducing the train line pressure by 10

psi. Full service air braking was accomplished with a 25 psi reduction. Emergency air

18
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braking was induced by venting the train line to the atmosphere. Dynamic braking was not

used during emergency test runs. The following is a list of test speeds for each of the

scenarios listed previously.

e 20 mph to 0 mph
e 30 mph to 0 mph
® 45 mph to 0 mph
e 60 mph to 0 mph

3.2.5 Train Resistance on Curved Track

Two train resistance runs were performed from 40 mph to 0 mph on the Balloon

Track. The test procedure was similar to the tangent train resistance procedure.
3.2.6 Braking on Curved Track

Stop distance tests were performed on the Balloon Track and the 10-degree curve of
the WRM Loop. The braking scenariog ‘used in'tangent braking tests were also used in
curve testing. The test speeds were different, as shown below:

' e 20 ‘mph t6 0 mph |
e 30 mph to 0 mph
e 45 mph to 0 mph

32.7 Holding on.a Grade
A test'was performed to determine the ability of the locomotive independent air

brakes.to hold the train on a 2 percent grade. The test was performed in the 5-degree |

curve on the WRM Track.
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3.3 TRAIN MOBILITY EVALUATION
The Train Mobility Test started at TTC and traversed over AT&SF rail lines between
Dodge City, Kansas, and Albuquerque, New Mexico. Testing was intended to evaluate var-

ious parameters of train operation and operating environment. Figure 3.13 is a map of the

test route. Appendix A contains a more detailed map with station names.

COLORADO - - |
~ _KANSAS Z

>
e
P DODGE CITY

Le?
BOISE CITY

OKLAHOMA.

NEW MEXICO

[

Figure 3.13 Train Mobility Test Route

Tests were divided into 14 conditions. - Each condition was denoted by a letter at the
front of the run number for each test. The various conditions and their single letter codes

are shown in Table 3.2




Table 3.2 Train Mobility Test Conditions

CODE - || . .- ...y : TEST CONDITION

A ~ Stopping on Ascending Grades
Air Brake Test '

Horizontal Curves

Stopping on Descending Grades

Superelevation

Operating up Grades

Hand Brakes

Class of Track

Starting on Ascending Grades

Starting on Descending Grades

Maximum Speed

Syvitches . ;'_" .

Vertical Curves

Weight of Rail

g<.qm;u»up<momuﬁow

The tests were designéd by Boeing and intended to satisfy the USAF Weapons
System Specification (WSS). Many of the test conditions were performed at various
operating speeds and in forward and reverse direction. The test train was the same as in
the train )handling testing with the MLLC, EM-1 replacing the depressed center flatcar. The
test train is leaving TTC foward fhe AT&SF net§vork in Figure 3.14.

21



Figure 3.14 Test Train Heading for AT&SF Network

AAR was required to acquire locomotive performance data and car roll angles. The
locomotive data was analyzed by AAR, but the roll data was immediately turned over to

Boeing after each test.-
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3.3.1 Stopping on Ascending Grades

Stop tests were performed on grades of up to 2.6 pércent. The various conditions are

presented in Table 33.

Table 3.3 Test Description for Stopping on Ascending Grades

CODE : - GRADE (%) DIRECTION
AIF 00-08 Forward
AZF 09-17 | Forward
A3F 18-26 o - Forward
AlR ; ' 0.0 -0.8 Reverse
A2R - 09-17 Reverse *
A3R ) X 18-26 ’ Reverse i

The steepest grade tested on the route was 2.0 percent. For grades steeper than
2.0 percent, at Raton and Glorietta Pass, an additional locomotive and extra empty

cars were added to the train for power and brakiné assistance.



3.3.2 Air Brake Tests

Air brake tests were performed at TTC before leaving for the ATSF network. These
tests were performed to verify proper brake system operation. The various conditions are

presented in Table 3.4.

Table 3.4 Description for Air Brake Tests’

CODE ‘ ' o - DESCRIPTION
B1S ‘ System Charging Time

B2S System Leakage Rate ‘
B3S Service Appli’cgtion Performance
B4S Servicg Release Perfor‘mance ‘

- B5S Emergeilcx Application Performanpe
B6S Emergency Release Performance
B7S Retaining Valve Performance
B8S " Service Application Recharging Time




l!g
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3.3.3 Horizontal Curves

Curve negotiation tests were performed over 1- to 10-degree curves. The various

conditions are presented in Table 3.5.

Table 3.5 Test Description for Horizontal Curving

CODE DEGREE OF CURVE - DIRECTION
CIF  1ltod4 Forward
C2F 5to 9 Férward

" C3F 10t 14 Forward
CiR 1 to4 \ Re\}qrse
C2R | A 5to 9 | Reverse
C3R' 10_ to i4 Rcvcrsé




3.3.4 Stopping on Descending Grades

Stop tests were performed while ascending grades of up to 2.6 percent. The various

conditions are presented in Table 3.6.

- Table 3.6 Test Description for Stopping on Descending Grades

 CODE DIRECTION || GRADE(%) . § . "~ 'CONDITION
DIF Forward . 00-08 Train Line Air Brakes
D2F Forward ) 0.0-08 Predominantly Dynamics
D3F Forward 0.0-08 . Emergency '
D4F Forward 09-17 . | Train Line Air Brakes
D5F . Forward 09-1.7 Predominantly Dynamics
D6F Forward 09-17 Emergency
D7F Forward © 1.8-26 Train Line Air Brakes -
DSF " Forward 1.8-26 . Predominantly Dynémics_
DYF Forward | 18-26 Emergency '
D10F Forward - 18-26 - ' Train Linc Air Brakes
DI1IF | |  Combined with Dynamics
D12F Forward 1.8-26 Emergency
DIR © Reverse " 00-08 Train Line Air Brakes
D3R Reverse 0.0-08 Emergency
D4R . Reverse - 09-1.7 "Train Line Air Brakes
D6R . " Reverse ' 09-17 Emergency
- DTR Reverse ‘ 1.8-26 . Train Line Air Brakes
DI9R _ Reverse 1.8-26 Emergency
D10R Reverse 18-26 '~ Train Line Air Brakes
DI2R | Reverse 1.8-2.6 Emergency

The steepest grade tested on the route was 2.0 percent. For grades steeper than
2.0 percent, at Raton and Glorietta Pass, an additional locomotive and several empty

cars were added to the train for braking assistance.
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3.3.5 Superelevation

* - The curves on the route had various superelevations. The conditions are presented in

Table 3.7.

Table 3.7 Test Description for Superelevation

. CODE | SUPERELEVATION (in.) DIRECTION
.E1F ‘ - 00to1.0 Forward
E2F ) 11to20 Forward
E3F 21t03.0 Forward
EAF | 31040 Forward
ESF 41t05.0 Forward
E6F : " 51t06.0 Forward
E1R ' 00to1.0" Reverse
E2R 11t02.0 ‘ Reverse
E3R ~ 21t030 : Reverse
E4R | : 3.1t04.0 Reverse
E5R ' 41t05.0 Reverse
E6R ‘ 51t06.0 Reverse
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3.3.6 Ascending Grades

Tests were performed while ascendlng grades of up to 2.6 percent. The various con-

ditions are presented in Table 3.8.

Table 3.8 Test Description for Ascending Grades

CODE GRADE (%) CONDITION
GIF . 00-08" Forward
G2F 09-17 " Forward
G3F 18 26 ‘ Forward
GlR , 0.0 -_0.8 | | Reverse
GR 0917 Reverse
G3R 1.8 - 26 Réverse

.- The steepic:st grade testeéd on the route was 2.0 percent.- For grades steeper than

2.0 percent, Raton and Glorietta Pass, an additional locoriotive and empty cars were

added to the train for braking assistanice. The empty cars were intended to add train

resistance on the 2.0 percent ’gr;:ade to simulate aséeﬁdiﬁg a2.6 percent grade.




3.3.7 Hand Brakes

The ability of the hand brakes on all cars to hold the train stationary on grades of up .

to 3.0 percent was the subject of this test. Table 3.9 lists the grades tested.

Table 3.9 Hand Brake Test Conditions

CODE o GRADE (%)
HS1 E Level Track
HS2 n 0.0-08
HS3 - 09-17
HS4 _‘ 1.8-26
HS5 _ o 3.0
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3.3.8 Class of Track

The train was required to operate over FRA Class 3, 4, and 5 track. Sections of track

with varying class were chosen throughout the route. Table 3.10 describes the test condi-

tions.

Table 3.10 Track Class Test Conditions

CODE FRATRACK ' DIRECTION * ' SPEED
CLASS - . (mph)
KIF , 3 N Forward *© . 40
K2F 3 Forward = | - 30
K3F 3 ) Forward . | 20
K4F 4 Forward : 60
K5F 4 Forward . .45
K6F 4 Forward ’ 30
K7F 5 Forward : 60
K8F 5 Forward 45
K9F 5 Forward - © 30
K3R 3 Reverse N/A
K4R 4 Reverse N/A |
| K5R 5 Reverse N/A

«©
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3.39 Starting_Qn_Aseending_Grad_es

v

Tests were performed to determme the ab111ty of the train to start on ascending

grades of up to 2.6 percent. The various condltlons are presented in Table 3 11.

feg

Table 3.11 Test Description for Stal"ting on Ascending Grades

CODE . .. GRADE (%) .- CONDITION

" PIF , . 00-08 Forward
P2F - 09-17 Forward =~
P3F 18-26 Forward
PIR ' 00-08° ] Reverse
P2R o 09-17 | Reverse
PR | . 1826 | Reverse

The steepest grade tested on the route was 2 0 percent For grades steeper than
2 0 percent ‘Raton and Glonetta Pass an addltlonal locomotive. was added for extra

power on the ascent.
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3.3.10 Starting on Descending Grades

Tests were performed to determine the: ability of the train to start on descending

grades of up to 2.6 percent. The various conditions are pr.esénted in Table 3.12.

Table 3.12 Test Description for Starting on Descending Grades

CODE GRADE (%) 1 CONDITION
RIF - 00-08 | Forwad
R2F T 09-17 S . Forward -
R3F " 18-26 - Forward
R1R ” 00-08 ' ' " Reverse
R2R - 09-1.7 | W Reverse
R3R , - 18-26 | Reverse

The steepest grade tested on the route was 2.0 percent. For grad‘e‘s'steeper than
2.0 percent, Raton and Glorietta Pass, an additional locomotive and extra cars were

added for braking on the desceﬂt. -
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3.3.11 Missile Integration

‘Missile integration testing was designed to determine the vibration environment for

the missile and canister while traversing FRA Class 3,4,.and 5 track at different sp‘eeds. ~

Table 3.13 lists the various test conditions.

" "Table 3.13 Missilé_lnt_jeg‘tation Test Conditions

CODE | =~ FRATRACKCLASS SPEED (mph)

S1F _ 3 ‘ 10
' S2F 3 30
S3F 3 40
S4F 4 10
S6F o 4 .50
STF s 10
S8F 5 30
S9F 5 50

Each test zone was 1 mile long. The same test zone was used for all three speeds at

each class.
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3.3.12 Switches

It was necessary to negotiate different types of turnouts on the route in forward and

reverse directions. Table 3.14 lists the various test conditions.

Table 3.14 Turnout Test Conditions

CODE TURNOUT NUMBER DIRECTION

. TIF 16 - 20 - Forward
TF  10-15 - Forward
T3F - 8-9 : Forward
T4F | 7 ’ Forward

’ TIR ‘ ) 16 - 20 Revcrsb
T2R e 10-15 ' Reverse
T3R 1 - 8-9 : Re\’;ctsc
T4R - - 7 ) Reverse




oo

3.3.13 Weight of Rail

It was necessary to negotiate different weights of rail on the route in forward and

reverse directions. Table 3.15 lists the various test conditions. .

Table 3.15 Weight of Rail Test Conditions

~ CODE RAIL WEIGHT (lbs/yard) DIRECTION

- WI1F 132 - 136 Forward
W2F 112 - 119 Forward
W3F . 100 Forward
WA4F _ 90 Forward

( * WIR | 132- 136 Reverse
W2R 112 - 119 Reverse
W3R 100 lieverse
W4R 90 Reverse

KA I




4.0 TEST VEHICLES
4.1 LOCOMOTIVE DESCRIPTION

Two remanufactured GP40-2 four axle locomotives (Figure 4.1) were supplied by
Boeing (TBCX-4000 & TBCX-4901). They were later to be upgraded as operational mod-
els for the PKRG train. Other locomotives were used for logistic moves at TTC, as

required.

Figure 4.1 PKRG Locomotives



4.2 FUEL CAR DESCRIPTION S

One test vehicle was Boeing’s Fuel Car (TBCX-90001). Figure 4.2 shows thé Fuel .
Car from the A-end. The Fuel Car was a 74,100 pound (unloaded) conventional tank car.
The car, which used two conventional thrée-piece 100-ton trucks, has a 21,644 gailon,
5/8-inch thick outer shell tank that was to be used to carry fuel for the PKRG frain. The
car was an existing design, made by Procor and procured for the USAF by Boeing. The
36-inch wheels arrived with AAR 1:20 profiles. All wheels were then cut to the new indus-
try standard AAR-1B profile. The axle spacing, within the truck, was 70 inches. The truck

center spacing was 35 feet S inches and the car length was 46 feet 4 inches over strikers.

Figure 4.2 Fuel Car from A-End

37 -



4.3 MAINTENANCE CAR DESCRIPTION
Figure 4.3 shows the PKRG Engineering Model of the Maintenance Car numbered
TBCX-90050.

Figure 4.3 Maintenance Car Side View

.The car was built for Boeing by ITEL under contract to the USAF. The maintenance
equil;ment and spare parts were simulatéd with concréte blocks bolted ip a steel frame.
The mass and center of gravity of the EM car were said tb be the same as the Operational
Model (OM). The loaded weight of the car was 205,300 pounds. The axle spacing within
each conventional three-piece 100-ton design truck was 70 inches. The truck center spac-
ing was 64 feet. The car body was 87 feet 1 inch long. The car length was 89 feet over

strikers. Type H tight lock couplers and 901-E draft geér were used.




o’

4.4 TEST INSTRUMENTATION CAR (TIC) DESCRIPTION

)

The Security Car (EMS-2), was supplied by Rockwell International (DAFX-0003).
The car was designed by Rockwell and built by the St. Louis Refrigerated Car Company. |
The Security Car was also called the Test Instrumentation Car (TIC) in these tests.

The loaded weight of the TIC was 411,200 pounds. The interior of the TIC was
designed to carry the Train Instrumentation System (TIS) and personnel to operate this
system. The TIC also housed the gyro system. The car rode on two Buckeye spaﬁ bolsters.
Each span bolster rode on two standard three-piece trucks with conventional 100-ton roller
side bearings. ’

The trucks were ASF Ride Control 100-ton conventional fhree-piece trucks. Each
truck was lequipped with eight D-7 outer springs, seven D-7 inner springs, and a Stuc]‘%i
ﬁS-7 hydraulic snubber across each spring group. The trucks then rode on two 36-in;:h ‘ : o

wheel sets with AAR-1B wheel profiles.
4.5 ﬂSS_ILE.IAIlNQH_CAB_QES_CMS V%

Two test vehicles were the PKRG Missile Laurich Cars, Engineering Mass Simulator
Car WECX-1003R (Figure 4.4) and Engineéring Model Car WECX-1001R. ‘ |

The cars were designed for the USAF by WEC to carry a Peacekeeper canisterized
missile and associated launch hardware. For this test series, the missile and canister were
simulated with concrete blocks in a steel truss in the mass simulator car and a concrete slug. -

in a steel canister in the EM car.

39



X &\Q\\\i\ :




The car was not longitudinally symmetrical. An operational suppért equipment
(OSE) bay simulator was bolted to the B-end of the car. Thé._t bay would hold the launch
hardware and the environmental control system. Those items were simulated with steel
plates 6n the outside walls of the OSE bay. ‘While the mass and center of grav1ty of the -

'EMS-1 car may have been similar to an OM, the polar moments of inertia were not neces-
sarily the same. | ‘ .

The vertical "legs" attached to the underside of the car were launch stabilization reac-
tor (LSR) simulators. The LSR’s on the OM car were extended to contact the rail before
launch. This would distribute the‘ launch load uniformly int_'o 42 feet pf track. The EMS-1
simulators were not functional. h :

The engineering model Missile Launch Car was not available for 7.3.1a testing at
TTC. A commercially available flatcar ballasted to represent the Missile Launch Car
weight was substituted. This flatcar is- descnbed later in Section 4.8. |

WEC estimated the we1ght of the loaded MDC at 554,000 pounds The loaded welght
of the test car was 552,000 pounds as weighed on the Mini-Shaker Unit (MSU). The empty -
weight of the test car was 209,100 pounds according to WEC. Span bolsters were required
to distribute this load over four trucks, two at each end. The special span bolsfers v-vere.
designed by and constructed for WEC. The B-end span bolster is shown in Figure 4.5 as it

was being removed for air bearing tests.
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The axle spacing within each conventional three-piece 125-ton capacity truck was 72
inches. The truck center spacing within a span bolster was 144 inches. The span bolster

center spacing was 62 feet. The car body was 87 feet 1 inch long. The car length was 89

feet over strikers. Type H tight lock couplers and 901-E draft gear were used.

Figure 4.5 Missile Launch Car B-end Span Bolster
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4.6 LAUNCH CONTROL CAR DESCRIPTION

" One Launch Control Car (EMS-2), was supplied by Rockwell International (DAFX-
0001). The car was designed by Rockwell and built by the St. Louis Refrigerated Car Com-
pany. Figure 4.6 shows the LCC, which is 90 feet long over strikers.

Figure 4.6 Launch Control Car : .

The loaded weight of the LCC was 392,400 pounds. The interior of the LCC was
loaded with steel and sand bags to simulate the operational LCC weight and center of grav-
ity. The car rode on two Buckeye span bolsters. Each span bolster rode on two conven-
tional three-piece 100-ton trucks with standard roller side bearings. Figure 4.7 shows one

of the span bolster with two trucks.
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‘ Figure 4.7 LCC Span Bolster and Trucks

The trucks were ASF Ride Control 100-ton conventional three-piece trucks. Each
truck was e’quippei} with cight D-7 Qufer springs, seven D-7 inner springs, and a Stucki
HS-7 hydraulic snubber.across each spring group. The trucks then rode on two 36-inch

wheel sets with AAR-1B wheel profiles:




4.7 SECURITY EMS-1 CAR DESCRIPTION

The second Security Car (EMS-1), was similar to the TIC, but was mass simulated
(DAFX-0004). There were no passenger accommodations. The car weighed 410,550
pounds. It was equipped with span bolsters. Figure 4.8 shows the Security Car from the
B-end. |

Figure 4.8 Security Car from the B-end
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4.8 DEPRESSED CENTER FLATCAR DESCRIPTION

The ATSF 90004 depressed center flatcar, with 38-inch wheel sets is shown below in

the loaded condition (Figure 4.9).

Figure 4.9 ATSF 90004 (Loaded Condition)

The ATSF 90004 depressed center flatcar was chosen for its ability to be loaded to
simulate weight and vertical center of gravity of the Missile Launch Car. The overall
length was S feet 6 inches shorter than the Missile Launch Car. The width was approxi-

mately the same.
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The ATSF 90004 car was loaded with eighteen 22,000 pound concrete blocks for a
total car weight of 556,900 pounds. The vertical center of gravity for the car and load was
87.1 inches. The mass moment of inertia in the X direction was approximately 2.9 x 106
in-Ibs-sec, and in the Y direction 5.3 x 107 in-lbs-sec2. ATSF 90004 was designed with a
span bolster to distribute heavy loads over four 125-ton trucks, two at each end. Contact
between the car and the span bolster Was maintained at one location. The cent'eifr plate was
22 inches in diameter and used a center pin. Solid plate side bearings were used between
the car body and span bolster. Single roller bearings were used between the span bolster
and trucks. There was no primary suspensioh present. The secondary suspension system-
consisted of eight outer and eight inner D-3 springs. -

The 38-inch wheels were used in the condition they arrived. No additional profiling
was performed. The axle spacing within each conventional .three-piéce '125-ton capacity
truck was 72 inches. The truck center spacing within a spén bolster was 144 inches. The
span bolster center spacing was 55 feet. The car body was 62 feet long with a 25-f60t
depressed center. The car length was 86 feet 4 inches over pulling face of couplérs. Type

E-60 tight lock couplers with a 15-inch Freightmaster M-E cushioning device were used.
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4.9 AAR INSTRUMENTATION CAR (T-5) DESCRIPTION

The data collection car used for PKRG testing was the DOTX-205 (T-5) Instrumen-
tation Car. The car was modified to allow installation of the instrumentation and computer
equipment required for testing with instrumented wheel sets. Figure 4.10 shows the inside

of the T-5 equipped with instrumented wheel set processors and signal conditioners.

Figure 4.10 T-5 Car Interior
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4.10 TEST TRAIN CONFIGURATION R

" Figure 4.11 shows the standard test train configuration for the‘on-track testing. The
-train 60ntainéd, 'in order, two locomotives, the Maintenance Car, the Fuel Car, the TIC: "
Car, the Flatcar, the Launch Control Car, the Missile Launch Car EMS-1, and the Security
Car. The T-5 Car was at the rear of the train for train handling tests and behind the Fuel
Car for track worthiness testing. The flatcar was replaced by the Missile Launch Car -

EM-l, for the train mobility evaluation. a ‘ : -
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5.0 INSTRUMENTATION

The train was fitted with instrumented wheel sets, accelerometers, roll gyros, and
string pots for 7.3.1a testing. AAR was required to collect and analyze instrumented wheel -
set data. The roll gyrd system was providéd by AAR but the data was collécted by Rock-
well International. The roll gyro strip charts were turned over to Boeing for analysis. AAR
also provided an on-train communication system and a video system. During testing at
TTC, wayside measurements were also acquired. The following sections describe each :pa:t
of the instrumentation package. | N

The same instrumentation was used for 7.3.1b testing eixcept that instrumented wheel
sets were not installed.. One span bolstér on the Missile Launch Car, EM-1 was also ..

instrumented with stgain gages that were collected by the AAR in the T-5 Car.
5.1 INSTRUMENTED WHEEL SET SYSTEM

Four 38-inch instrum_ented wheel sets were provided to TTC for this test as Govern-
rﬁeﬁt Furnished Equipment (GFE). Two sets were manufactured by the Illinois Institute of
Teéhnology Research Institute (IITRI); and two sets were manufactured by ENSCO Inc.
Four 36-inch instrumented wheel sets were procured by AAR for the PKRG program.
They were also manufactured by IITRI. The instrumented wheel sets use standa£d wheels
and axles machined smooth and strain gaged. Vertical and lateral wheel force, and axle
torqﬁe were calculated frofn the strain gage output. Figuré 5.1 shows the Ibcati(;n of each
instrumented wheel set for 7.3.1a track worthiness testing. Appendix B contains the |

instrumented wheel set measurement list.
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LOCOMOTIVE { LOCOMOTIVE 2 A-END LEADING A-END LEADING

TBCX 4900 TBCX 4901 MC EMS—-1 FC EMS-1 r-s5
36" INS 36" INS
- HTRI WS 21 IITRI Ws 22
TRAIN DIRECTION
-
A-END LEADING B-END LEADING ‘A=END LEADING B-END LEADING A-END LEADING
SC EMS-2 " TRIPLET 38" LCC ENS-1 MLC EMS-1 SC EMS—1
oW . )
— 1 ) -
FCN bl l )
36" INS WS 17 \ s 1 36 IWS
HITRI WS 19 s 2 ¥S 18 . IITRI WS 20
38" IWS

Figure 5.1 Instrumented Wheel Set Locations

5.1.1 IITRI Wheel Sets L _ v o

Each wheel used six strain gage bridges. Three strain gage bridges were used to mea-
sure vertical force; two were uséd to measure lateral force and one was used to indicate
latefél wheel ‘tread position on the rail. Axle torque was measured:with a strain gage
bridge on the axle. The raw analbg strain gage signals were acquired ;)vith a 386 based
‘computer system and an analog to digital (AD) converter. The 'signals wefé processed to
produce digital output in the form of left and right sidevertical wheel force, lateral wheel
forée, ahd axle torque. The digital sighals were then com.zerted to analog. Those analog

f
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signals were displayed on strip charts and acquired on the HP Data Acquisition System

(DAS) with the output from other transducers. Figure 5.2 shows an IITRI wheel set

installed under the Fuel Car.

I wS2iB
O RN
AX Avwp |

Figure 5.2 IITRI Instrumented Wheel Set




5.1.2 ENSCO Wheel Sets B

The ENSCO wheel sets were similar in design to IITRI. One major‘ differénce Was
the wheel rotational position sensor. Rotational position on th'é IITRI wheels is implied |
from vertical gage OIitput. The ENSCO sets used magnetic switches between the axle and
bearing adapter to monitor wheel rotation. ENSCO used two vertical gage bridges and two
lateral gage bridges, but no lateral position gage. ENSCO used a bridge on the axle to
measure torque. Signal processing was similar to II'TRI; however, ENSCO used a 286
based computer. Figure 5.3 shows the ENSCO wheel set installed under the Missile
Launch Car. o

Figure 5.3 ENSCO Instrumented Wheel Set
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52 ROLL GYRO SYSTEM

Chapter XI requires the measurement of car body roll angle. This was accomplished
with two roll rate gyros. The gyros were installed on each end of the car at floor level, as

shown in Figure 5.4.

Figure 5.4.Roll Gyro at End of Fuel Car

The output signal was a roll rate. This was electronically integrated and output to the
strip chart and the Rockwell TIS as an analog roll angle. Appendix C contains the roll gyro

measurement list.




5.3 YIDEO SYSTEM

Video cameras were mounted on top of the lead locomotive looking forward and at
the end of the T-5 Car looking aft to allow personnel in the TIC to view train motion, as
there were no windows in the TIC. Figure 5.5 shows the video cameras mounted on the

leading locomotive.

Figure 5.5 Video Cameras Mounted on the Leading Locomotive
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5.4 COMMUNICATION SYSTEM

Communication between cars was maintained through an intercom network installed

by the: AAR. Figure 5.6 shows the intercom configuration.

TRAIN INTERCOM CONFIGURATION.;,

EXTERNAL SPEAKERS

ANTENNA

2 WAY <
BASE STATION

RADIO
» LOCATED IN
SC EMS-2

N
C LN
5 TRAIN INTERCOM SYSTEM d
EXTERNAL COM BOXES LOCATION
- ON TRAILING END OF EACH CAR O O O O
> cHy CH 2 RF cH3 ca+
. | [~ A l

TTC SINGLE REAR
CONNECTIONS

=15

CHANNELS 1 - 2

UP TO SIX EXTERNAL BOXES

LEFT SIDE

AVAILABLE AT
FEACH BOX
| COMMUNICATION INTERFACE
rre [ LOCATED IN LOCOS, TIC CAR, '
\ T-5, AND SC EMS—2
=T _
TrC [

UP TO SIX EXTERNAL BOXES

ALTERNATE CONNECTION
INDICATION

CHANNELS 3 — 4
AVAILABLE AT
EACH BOX

RIGHT SIDE

Figure 5.6 Train Intercom Configuration
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5.5 WAYSIDE MEASUREMENT SYSTEM

The primary measurement of the wayside instrumentétion system was rail force:. Ver-
tical and lateral forces were measured by strain gage patterns mounted on the web and
base of each rail at various locations on the Balloon é.nd WRM tracks during curving tests.
The bridge outputs were processed electronically to calculate lateré.l and vertical wheel-
force for éach wheel of the train. Appéndik D contains the Way'sidéin’strumentat“ion mea- .’

surement list. Figure 5.7 is a schematic of the lateral and vertical strain gage setups.

‘Lateral Force Circuit
HITEC Weldable

Lk fo b e o pod sk b

+ SIG
- 5i6

SHD

+ PO

- PO

SHp -

+ SE
- St

|=dmw1!ﬁ"*l

Vertical Force Circuit
HITEC Weldable

ST e

+ SI6
- sli6

SHLD

+ PO
- PO

SHLD

+ SE
- SE

Figure 5.7 Lateral and Vertical Rail Force Measurement
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5.6 STATIC BRAKE TEST INSTRUMENTATION

The Static Brake Test was f)erformed near a compressor or locomotive to supply air
to the car brake systém. A single car test device was connected between the compressor
and the car. The single car test device was used to control the brakes on the car. An air ¥
gage was installed in the brake line of the car to measure brake cylinder pressure. Next,
the brake shoeS on the A-end of the car were removed and eight instrumented shoes were
used to measure tﬁé brake shoe f(_)rc‘e. The samc'test was performed on the B-end of fhe
" car. While at_thé B-end, aﬁ instrumented shear pin was installed in the hand brake chain to
measure the hand brake forée that was applied during the test. All measurements were |

displayed with a digital readout. In summary, ten transdiicers were used: eight instrum-

ented brake shoes, one air gage, and one instrumented shear pin.
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5.7 LOCOMOTIVE DATA ACQUISITION SYSTEM

Locomotive performance data was obtained from each locomotive and monitored

t mounted in the second locomotive (Figure 5.8). Appen-

ion equipmen

from data acquisit

dix E contains the locomotive measurements.

b

Figure 5.8 Locomotive Data Acquisition System
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6.0 RESULTS

Pre-test predlctlons were made wrth the TDM for twist and roll, p1tch and bounce
and curvmg Appropnate predlctlons are noted in each subsectlon They were extracted
'from a presentatron made at the test readmess review. Chapter XI cntena were used asa
: guldehne to measure the performance of trarn and to 1nd1cate safe conduct of each test.
jThe tests were not performed to certlfy any car. The criteria were not pass /fa11
"6‘.1.-1 H igh_ S_ peed. Stahi_lityi T |

There were three 11n11t1ng crlterla for the Huntmg Test (1) maximum axle sum L/V
of 1 3 sustalned for 50 rmlhseconds and (2) mammum peak-to-peak car body lateral accel—
'eratron of 1.0 g sustalned for 20 seconds or(3)al 5 g peak-to-peak smgle occurrence. The
:acceleratron measurernents were not made by AAR so the only cr1ter10n reported on is
_axle sum L/ V. The max1mum test speed was-60 mph. The performance of the cars moni-
:tored dld not exceed the Chapter XI criteria during this test, Table 6.1 s a tabulation of

hunting results.

‘ Table"‘6.1' Hunting Results

SPEED (- MAXIMUM AXLE ABSOLUTE SUM L/V
- f(m;;_h) | FUEL CAR . LAUNCH - MISSILE SECURITY
SRR - - | CONTROL CAR | LAUNCH CAR "CAR
40 0.29 034 0.18 0.30
45 0.29 0.26 0.18 0.29
50 0.29 0.38 023 035
55 0.29 : 0.61 038 0.42
58 036 0.69 t 0.46 091




6.1.2 Pitch and Bounce

The performance criterion listed in Chapter XI for pitch and bounce was in reference
to minimum vertical wheel load. The hmlt was 10 percent of the stat1c wheel load.

The first step in data analys1s was to determine the statlc wheel load for each 1nstrum-
ented wheel. Low speed twist and roll test runs were analyzed to determme the rolhng
unperturbed static wheel load. To determine the static wheel_ load, the entrance zone to
twist and roll was aﬁalyzed. This is tangent track and is well maintained. Table 6.2is a.
tabulation of vpitch and bounce minimum verﬁcal wheel loéd percentages. The perform-

ance of the cars monitored did not exceed the Chapter XI criteria during this test.

Table 62 Pitch and Bounce Test Resulfs S'ummary |

SPEED : MINIMUM VERTICAL WHEEL LOAD (%)

(mph) FUEL CAR ~ [  LAUNCH . MISSILE [ SECURITY
A - | CONTROL CAR.| LAUNCH CAR " CAR -

| ACT. | PRED. || ACT. | PRED. | ACT. || PRED. | ACT. | PRED.:

0 | e | e |6 | e | 7w | & | 7w | -n-
35 6 | - 61 |- - | 5 | - | m -
40 63 66 65 67 74 82 7% | 69
45 8 | 65 66 68 | 76 83 7 | e
50 56 67 63 & | 75 | & 78 63
55 15 54 63 &7 |.15 | & | m 66
.58 16 8 [ e 64 % | m | 7 65
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The Fuel Car was the only vehicle that experienced significant dynamic activity. The
‘minimum vertical wheel load of 15 percent at 55 mph was near the limit of 10 percent.

Figure_(_i.lg shows a cpmparison of actual, predicted, and limiting values for the Fuel Car.

40

W,
oK

N
(@]

o
|

_ MINIMUM VERTICAL ‘WHEEL LOAD (%)

o Lt Ao e 1 1 L -
30 35 40 - 45 - 50 55 58 -
S e Lo SPEED Onph)

“ACTUAL . ¢ PREDICTED CHXI LIMIT

a Figure 6.1 Fuel Qa;,i’i_tch and _Bquﬁce Test Results Compared to Predictions

The lowest vertical wheel load was 15 percent at 55 mph. This was somewhat lower
than the predlcted 54 percent The mlmmum vertical wheel load increased shghtly to 16
percent at58 mph. It was not posslble,_,tq reach 60 mph before entering the test zone due to

“the length of the track before the test section.
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6.1.3 Constant Curving

;-

Chapter XI criteria for constant curving is 95th‘perc:’er;1tile?wheél‘and‘ axle L/V’s of 0.8

and 1.3 respectively. This mearns that a wheel L/V can excéed 0.8 for 5 percent of the total

test time. In all other tests the time limit is 50 mllhseconds Tests were performed in the

clockwrse and counterclockwise directions on the 5- and 7.5- degree curves of the Balloon

Track at speeds of 17, 30, and 38 mph Tests were also performed in the counterclockmse

d1rect10n on the 10-degree curve of the WRM at speeds of 12 mph to 24 mph Predlctlons

were made for the 7.5-, 10-, and 12-dégree curves of the WRM. No predictions were made

for the Balloon Track. Tables 6.3 and 6.4 summarize results for the 7.5-degree test on the

Balloon Track. The performance of the cars momtored d1d not exceed the Chapter XI cri-

 teria during the 7. 5- degree Bolloon Curve Test

" Table 6.3 Balloon Constant 7.5-Degree Curve Wheel L/V’s

SPEED | DIR . WHEELL/V |
(mph) FUEL CAR LAUNCH MISSILE - SECURITY
CONTROL CAR | LAUNCH CAR _CAR
Max | 95% | max | os% | max | 9% MAX | - 95%
17 CW 78 56 69 55 58 | 4 64 46
30 cw| | s 64 2 .53 4_,-'.33' 69 | 48
38 | ow | &7 o | m| 2| 4@ Lo .6‘1‘_ 46
17 | cew | - 73 78 | 6. 70 I IR Y -
0 | ccw | .76 s | B N/ T NI 0 | =2
38 CCW 77 51 77 48 ;_éd M 67 52
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' Table 6.4 Balloon Constant 7.5-Degree Curve Axle Sum L/V’s

SPEED | DIR | AXLE SUML/V
(mph) FUEL CAR LAUNCH MISSILE SECURITY
3 | .| CONTROL CAR | LAUNCH CAR

‘ MAX | 95% [ MAX | 95% || Max | 95% | max | o5%
17 cw | 124 | 98 | 113 98 91 | &0 1.04 88
30 | cw | 113 98 116 | 95 94 .66 1.04 94
38 cW | 114 93 115 95 7] 55 1.09 91
17 | ccw | - 123 [ 138 | 106 [ 104 | 7 -- 1.05
30 | cow| 133 [ 106 | 116 95 107 | o1 122 | 95
8 | cow | 129 95 | 119 92 | 128 n 1.18 95

The results reflect 'maximﬁm and 95th percéntile values and are for the steady state
. condition only The steady state condmon was assumed to begin for each car when it was
completely in the curve and to end just before the leading end of the car began to enter the

exit spiral. Curve entry and exit are covered in the Section 6.1.4. No major difference was .

found between the clockwise and counterclockwise data.
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Tables 6.5 and 6.6 summarize wheel and axle sum L/V’s for the 10-degree curve test

" Table 6.5 Counterclockwise WRM Constant 10-D_ééreé Curve Wheel L/V ’S

criteria during the 10-degree WRM curve test.

on the WRM. The performance of the cars monitored did not exceed the Chapter XTI

=

SPEED . . WHEEL L/V
(mph) FUEL CAR LAUNCH MISSILE SECURITY
CONTROL CAR LAUNCH CAR "~ CAR
MAX]|[ 95% | PRED| Max| 95% [ PREDf Max | 95% | PRED| MaX]| 95% | PRED
12 B| B 51 2| 4 s4) 20| 51| 4| 2| 5| 53
16 8 | 71 7| 53 65 | .48 76 | 53
18 83| 68 72| 54 66 | 47 1| 54
20 | 98 | 64 6 | 50 64 | a6 74| 52|
22 83 | 53 60 | .46 61 47 | 66 | .49
24 Bl os1| 49| 64| 46| 49| s8] 44| 37 68| 48| s0.
32 50 45 34 . 49

'Table 6.6 Counterclockwise WRM Constant 10-Degree Curve Axle Sum L/V’s

SPEED AXLE SUM L/V
(mph) FUEL CAR LAUNCH MISSILE SECURITY

CONTROL CAR LAUNCH CAR CAR

MaX [ 95% || PRED| MAX || 95% || PRED| MAX || 95% | PRED| MAX| 95% || PRED

12 | 145 | 123 | 105 | 124 | 102 | 105 | 121 | 94 | 88 | 127 ] 103 | 104
16 | 136 | 119 128 99 | 114 | .88 133 | 100
18 | 130 | 115 121 | 100 114 | 87 125 | 61
20 | 145 | 110 127 | 95 112 | 84 133 [ .99
22 | 125 97 115 | 88 112 | 90 119 | 93

24 | 117 | 93| 97| 110 87 |-9 | 106| 83| 72| 17| 91| 98

32 90 88 67 92




Testing was halted at 24 mi)h after ground observers noticed scrapes on'the wheel
flanges on some of ‘the'cérs indicating possible wheel climb. With fhe limited number of
instrumented wh¢eI sét‘s, it vs}z;_'s.:dif'ficult to verify whether the wheels were climbing the rail
or in which curvé c’liinbing was taking place' the 10-.or 12-degree CUrve Testing was halted
’at the request of the USAF Some wheel and axle sum L/V values did exceed 0.8 and 1.3
for the Fuel Car and the Secunty Car ‘

The Fuel Car exhibited poor behavior i in the 10-degree curve at 12 and 20 mph with
maximum axle sum L/ V’s of 1.45. The 95th percentllc values were within Chapter XI lim-
its, however. This behavior at 12 mph was most likely due to the dynamic response of the
Fuel Car to the tfack. The 107deg:c§ curve coptafns the dynamic curving test section. This
section of track rvnixe‘éitwist é‘nd‘rpl(l pertufbations with gage variations. The perturbations

‘wer‘e removed for the PKRGftrai"r# _cim(ing tests, but fhe track retained some memory of it’s
former shape. During Fﬁel Car Chapter IX testing, it was found that the resonance of lig-
uid slosh in the tank co'rrespond_eé }:to 12 ﬁlph in twist and roll. Figure 6.2 is a time history
of the Fuel Car axle sum L/V at 12 mph in the 10-degree curve.

1.5

1.4

I R , . : |

1.2 4

1.1 1

‘1_

© AXLE SUM LV

. 0.9

0.8

. AT TIME = 0 IRIG TIME = 57,684 SECONDS
- 0.7 T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 - 186 18

TIME (seconds)

Figuré 6.2 Fuel Car 10-Degree Curving Axle Sum L/V Time History
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Tables 6.7 and 6.8 list the wheel and axle sum L/V’s for the 12-degree curve.

Table 6.7 Counterclockwise WRM Constant 12-Degree Curve Wheel L/V’s

SPEED WHEELL/V |
(mph) FUEL CAR LAUNCH MISSILE SECURITY
CONTROL CAR | LAUNCH CAR CAR
MAX | 95% [ PRED| MAX| 95% | PRED] MAX| 95% [ PRED| MAX| 95% | PRED
12 | & [ 6 | 74 | 60 7| e 80 | s8 [
6 | | 61| s6| 5| 62| 56| | 59 56| 76| 60| 55
18 | | 68 72| 59 68 | 56 7| 6l |
2 [ 2| 70 |- 60 a0 | 53 7| 59
2 | 7| 6 60 | 53 60 | .49 ~ | 54
24 | 78| 64| S0 69| S6 | 55| 66 | 49 [ 48| 72| 55 56
31 48 49 45 48

Table 6.8 Counterclockwise WRM Constant 12-Degree Curve Axle Sum L/V’s

SPEED AXLE SUM L/V
(mph) FUEL CAR LAUNCH MISSILE  SECURITY
o CONTROL CAR | . LAUNCH CAR . CAR
MaX| 95% || PRED| MAX| 95% || PRED] MAX | 95% || PRED| MAX || 95% [ PRED

12 | 131 111 ~ | 106 119 | 108 129 | 105
16 | 131 | 114 [ 113 | 128 [ 110 | 108 [ 121 | 106 [ 105 | 127 | 108 | 107
18 | 126 | 115 124 | 107 117 | 103 130| 110
20 | 133] 118 120 | 1.08 116 | 99 . 128 | 108
2 | 116 | 106 105 | .94 106 | .88 - | 8
24 | 120 10| 9 | 116 ]| 100 | 105 | 112 90 | 94 | 121 | 101 | 107
31 96 95 86 94
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The single occurrence L/V values for the 12-degree constant curve test were over the
Chapter XI criteria of 0.8 wheel and 1.3 gxle sum for the Fuel Car. The 95th percentile
values were within criteria. The 95th percentile values were much closer to the predictions.
The model predictions were slightly lower thém the actual results. The model uses
idealized track. Figure 6.3 shows the maximum and 95th percentile axle sum L/V’s for the
Security Car in the 12-degree curve. Predicted values and the Chapter XI limit are also

shown. ,

1.4
1.2 F

0.8 |
0.6
0.4 |
02 |-
0 / > |
16 | 24 31

, SPEED (mph)

AXLE SUM L/V

'{EZS] 95 PERCENTILE PREDICTED MAXIMUM B8 CHAPTER XI LIMIT J

Figure 6.3 Security Car Axle Sum L/V’s for the 12-Degree Curve
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The fact that the wheel L/V trends were very similar to the axle sum L/V trends indi-
cates a dry track and believable IWS results for three-piece truck performance. The L/V
for the wheel that is not flanging should not exceed the static coefficient of friction of the -
wheel/rail interface. The performance of the vehicles was within Chapfer XI criteria, but
only eight axles were instrumented. The performance of the Security Car and Launch Con-
trol Car, equipped with one instrumented wheel set each, could not be truly quantified. |

Therefore, one location in the middle of the 12-degree curve, one location in the
bunched spiral, and one location in the middle of the iO—degree curve were instrumented to
measure dynamic vertical and lateral forces on the rail due to the train. This was to help
establish confidence in tﬁe train during curving and bunched spiral negotiation. The data, -'
given in Appendix F, showed no train instability was detected at the points of the track that

were measured.
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6.1.4 Spiral Negotiation

Curve entry and exit performance was measured during the constant curving tests.
The 7.5- and 10-degree curves had conventional spirals at each end. As mentioned, a spiral

is the section of track which makes the transition from tangent to curve with constant

A

changes in curvature and superelevation at the same tlme The 12-degree curve had a
bunched spiral at one end The bunched spiral was curve-entry for the counterclockwise
runs. Chapter XI only specifies the bunched spiral for this test. The Chapter XI bunched
Spiral makes the usual change in curvature but has concentrated change in superelevation
in the middle of thet spifal. The limiting criteria for spiral negotiatiqn were 10 percent
minimﬁm vertical wheel load and a maximum wheel L/ V. of 08 Tables 6.9 and 6.10 show
the 7.5-degree curve entry and exit wheel L/V’s and minimum vertical wheel loads respec-
tively. Predictions wére not made for the 7.5-degree curve entry or exit on the Balloon
Track. The Fﬁel Car exceeded the Chapter XI criteria in the 7.5-degree curve exit. A

single wheel L/V of 0.98 was measured that exceeded 0.8 for 220 msec.

Table 6.9 Balloon 7.5-Degree Curve Entry and Exit Wheel L/V’s

. MAXIMUM WHEEL L/V
SPEED || DIR FUEL CAR LAUNCH . MISSILE SECURITY
(mph) : CONTROL CAR || LAUNCH CAR CAR
ENTRY || EXIT {| ENTRY| EXIT || ENTRY| EXIT || ENTRY| EXIT
17 cw 44 67 .62 61 S5 40 47 | 54
30 Ccw 39 S7 S5 47 37 32 .56 49
38 Ccw 42 S5 58 44 32 29 58 42 '
17 CCw .58 98" 52 66 42 49 70 78 -
30 CCw S1 73 52 54 39 45 61 S8
38 CcCw A48 67 A48 56 46 47 58 54 -

* Exceeded Chapter XI limit of 0.8 for 220 msec.
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Table 6.10 Balloon 7.5-Degree Curve Entry and Exit Minimum Vertical Wheel Loads

MINIMUM VERTICAL WHEEL LOAD (%)

SPEED | DIR FUEL CAR LAUNCH MISSILE SECURITY
(mph) CONTROL CAR | LAUNCH CAR CAR
ENTRY | EXIT | ENTRY| EXIT | ENTRY{ EXIT || ENTRY| EXIT
17 CcW 61 | 58 76 82 64 .70 64 60
30 cwW 59 59 67 67 61 68 47 66
38 cw | 4 46 55 42 48 52 16 | S8
17 | CCW [ 68 60 65 65 73 57 7“4 | 4
30 | ccw | 7 70 70 61 70 . 66 7 58
38 | cew| 61 54 59 52 60 | s1- 65 65

Tables 6.11 and 6.12 summarize the iO—degree curve entry and exit results. Results

are shown for the counterclockwise operational direction. The Fuel Car exceeded the

Chapter XI criteria on three tests. The longest duration was of 90 milliseconds over the 0.8

limit. The Chapter XI limits were exceeded at 16 and 18 mph.
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Table 6.11 10-Degree Curve Entry and Exit Maximum Wheel L/V’s

MAXIMUM WHEEL L/V
'SPEED || ENTRY| FUEL CAR LAUNCH MISSILE SECURITY
(mph) | OR CONTROL CAR | LAUNCH CAR CAR

EXIT Act Pred Act Pred Act Pred Act Pred
12 Entry 35 65 39 65 27 48 44 68
16 Entry 22 42 30 A48 -
18 Entry 38 50 31 48
20 Entry 33 43 30 49
22 Entry 27 . 39 33 48
24 | Enty | 31 55 39 64 33 41 46 60
32 Entry 50 67 33 40
12 Exit i 64 65 84 62 46 .78 75
16 Exit 91° 64 55 64
18 Exit | 90" 61 53 67
20 Exit | 81" 62 52 62
2 Exit 68 51 51 58
% Exit 72 50 62 95 49 35 58 88
32 | Exit 49 1.01 30 96

* Exceeded Chapter XI limit of 0.8 for 59 msec.
** Exceeded Chapter XI limit of 0.8 for 90 msec.
*** Exceeded Chapter XI limit of 0.8 for 10 msec.

72

&



Table 6.12 10-Degree Curve Entry and Exit Minimum Vertical Wheel Loads

MINIMUM VERTICAL WHEEL LOAD (%)

SPEED || ENTRY|| FUEL CAR | LAUNCH © MISSILE SECURITY
(mph) | OR CONTROL CAR || LAUNCH CAR CAR
- EXIT Act Pred Act Pred Act Pred Act Pred

12 | Entry 61 67 65 37 74 56 53 50

16 Entry | 75 ' 74 78 51 C

18 | Entry 62 62 79 68

20 Entry 67 72 77 68 o

2 | Eotry | 49 74 78 47 -
o Entry 45 63 62 32 73 65 56 30
-7 Entry 57 19 60 18
12| Exit 68 56 | 66 4 | el 53 40 | . 39

16 Exit 76 76 67 . 44

18 | . Exit 7 72 68 . 51

20 Exit 76 77 73 58

2 Exit 7 80 64 50

2% Exit 63 64 73 31 7 63 51 35

32 Exit 50 2 62 | r1

As curve entry, the bunched spiral was watched closely. The curving tesfs were

not performed in the clockwise direction, at the direction of the USAF, because the

Maintenance Car experienced wheel lift in the bunched spiral curve exit at 24 mph

during individual car testing. Tables 6.13 and 6.14 summarize the 12-degree curve entry

and exit results. Curve entry was the bunched spiral and curve exit was the conven-

tional spiral. The Chapter XI limit was exceeded once; however, it was only for 20

milliseconds. The 50 millisecond criteria was never exceeded for any of the cars

monitored.
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Table 6.13 12-Degree Curve Entry And Exit Maximum Wheel L/V’s

‘ MAXIMUM WHEEL L/V
SPEED | ENTRY| FUEL CAR LAUNCH MISSILE SECURITY
(mph) | OR CONTROL CAR || LAUNCH CAR CAR
| EXIT Act Pred . Act - Pred Act Pred Act Pred
12 Entry 47 61 66 65
16 Entry | .50 72 .59 67 68 60 7 61
18 Entry 49 66 61 69
20 | Entry | 52 63 54 7
2 Entry 51 58 51 64
24 | Entry 51 63 53 71 49 46 68 75
31 Entry ' .56 .73 50 n
12 Exit 64 63 65 ‘ 67
16 Exit 81°- 80 63 95 61 54 74 99
18 |  Exit 76 N 61 70
20 Exit 77 7 58 72
2 Exit 55 63 49 56
.24 | Exit 70 61 66 1.05 52 A4 67 1.10
32 Exit 52 113 43 1.22

* Exceeded Chapter XIT limit of 0.8 for 20 milliseconds.

«
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Table 6.14 12-Degree Curve Entry And Exit Minimum Vertical Wheel Loads

MINIMUM VERTICAL WHEEL LOAD (%)
SPEED || ENTRY| FUEL CAR LAUNCH MISSILE SECURITY
(mph) | - OR CONTROL CAR|| LAUNCH CAR CAR
- EXIT Act “Pred Act Pred Act Pred Act Pred
12 Entry 56 72 60 44
16 | Entry 54 57 74 34 58 56 40 | 35
18 Entry 58 75 60 39
20 Entry 54 75 60 35
22 Entry 53 ' 64 64 33
24 Entry 45 54 7 14 56 56 24 23
32 Entry 50 11 53 16
12 Exit 52 76 55 62
16 Exit | 59 48 70 19 62 43 63 21
18 Exit 57 73 63 65
20 | . Exit 61 69 67 65
2 | Bxt | 49 | 67 69 65
24 Exit 45 55 64 | 15 .| 66 54 62 18
32 Exit 48 16 7 13 -

For the 12-degree curve, the highest wheel L/V observgd was 0.81 for 20 milliséc—
onds in the conventional spiral exit for tﬁe Fuel Car at 16 mph. Figure 6.4 shows a
comparison of actual and predicted wheel L/V’s for 12-degree curve entry and exit at
16 mph. The predictions for the Fuel Car and Missile Launch Car were quite accurate.
Models for those two cars were pi'eviously validated through individual car testing.
However, the curve exit predictions for the Security Car and Launch Control Car were

not very accurate. This could be due to : 1) the models of the cars were never validated
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6.1.5 Buff and Draft Curving

Buff and draft curving tests were pérformed on the Ealloon Track during constant .
curving. Compressive in-train forces (buff) were generated by decelerating the train in the
bo;iy of the curve. Tensile in-train forces (draft) were generated by accelerating the train
in the body of the curve. No special train handling was employed to generate worst caée

' buff/ draft conditions. Testing was performed only 1;n_the counterclockwise direction. |
“Table 6.15 is a sunimary of maximum wheel L/V’s measured during the buff and draft
tests. The Chapter XTI wheel L/V criterion was exceeded twice on the Fuel Car during the

buff and draft test. However, neither had duration of more than 50 milliseconds.

Table 6.15 7.5-Degree Curving Buﬁ‘ and Draft Wheel L/V’s

SPEED . MAXIMUM WHEEL L/V

(mph) FUEL CAR - LAUNCH - © MISSILE" SECURITY
- \ ; CONTROL CAR | LAUNCH CAR CAR
130-20 R K IR o 70
w30 | 76 e 73 66
40-20 88" e 68 68
20-40 S 7S R B 67

* Exceeded Chapter XI limit of 0.8 for 20 msec.
e Exk;ccded Chapter XI limit of 0.8 for 35 msec.

-Also, in the middle of the 7.5-degree curve of the Balloon Track, five sets of cribs
were instrumented to measure dynamic vertical and lateral forces on the rails due to the
train. This was done as an extra measurement to verify wheel/rail interaction throughout
tﬁe traiﬂ and to check for low vertical wheel loads and/or high L/V ratios. The reason
these wayside If_leasﬁrements were taken was that there were not enough instrumented

wheel sets on the train to be able to x}erify each cars’ stability in accepting buff and draft



forces dynéunicélly in a curve. There were no runs that exceeded Chapter XI limits. The
data is included' in Appendix F. '

" A maximum wheel L/V of 0.88 was measufed lf.ronnl an instrumented wheel sét during
the 40 mph 'gd 20 mph déceleration run. Figure 6.51s a time histdry showing a single wheel
L/V for the Fuel Car. Itisonlya 3-§e<:,0ﬂd extraction from a much larger time hisfory of
the entire run. The L/V excee(ied 0.8 for 78 milliseconds. No Chapter XI limits were

exceeded in the acceleration or draft test.

78 msec |-—-|

_ CHAPTER XI LIMIT

WHEEL L/V

-0.1
0 - T — T T— T T "I*A B B E— | I B
bo352 - 333 : 354 355

TIME (seconds)

" Figure 6.5 Fuel Car Wheel L/V Time History from Buff Curving Test




6.1.6 Twist and Roll

Chapter XI spec1f1ed three lnmtlng criteria for twist and roll. The first criterion was a
10 percent minimum wheel load for at least 50 rmlhsecond The second cntenon was a
maximum axle sum L/ V of 1.3 for at least 50 millisecond, and the third cntenon was a
maximum car body roll angle of 6 degrees peak-to-peak The roll angle data was not avall-
able for this report. Tables 6.16 and 6.17 summarize the actual test data and predlct;ons
for each criterion. The performance of the cars moaitored did not exceed the Chapte;.XI

criteria during the twist and roll test.

Table 6.16 Twist and Roll Maximum Axle Sum L/V’s

SPEED . MAXIMUMAXLESUML/V
(mph) FUEL CAR LAUNCH MISSILE SECURITY
CONTROL CAR | LAUNCH CAR CAR
act. || PrED. | Act. | PrED. | Act. | PRED. | act. | PrED.

10 (12) 33 31 27 26 55 14 45 26

15 (16) 30 34 24 24 17 15 40 2
20 34 35 27 24 16 17 4 | 25
2 47 36 31 26 19 a8 | 46 26
24 46 38 32 27 17 20 42 27
2 58 37 33 27 17 21 4 28
28 b 37 41 29 18 23 | 4 | 2

30 il 39 38 31 18 21 | 44 31

35 (40) 63 40 37 35 18 28 45 38

Note: Numbers in () are model speeds.

The Fuel Car minimum vertical wheel load was measured lowest at 28 mph (20 per-
cent) but higher than the 10 pereent limit. Figure 6.6 shows a comparison of actual versus
predicted minimum vertical wheel loads for the Fuel Car and Security Car during twist and

roll testing.
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Table 6.17 Twist and Roll Minimum Vertical Wheel Loads

 SPEED _ MINIMUM VERTICAL WHEEL LOAD (%) -
(mph) FUEL CAR LAUNCH MISSILE " SECURITY
' CONTROL CAR | LAUNCH CAR CAR
ACT. | PRED. | .ACT. | PRED. | ACT. | PRED. | ACT. | PRED.
10 (12) 63 64. 67 67 67 75 67 65
.15 (16) 64 40 57 64 67 74 65 63 .
20 62 31 67 57 65 75 50 57
2 39 28 63 45 64 77 42 2
24 12 30 63 62 64 76 42 59
26 2 4 63 68 . 65 76 47 63
28 20 - 53 61 67 66 78 56 64
30 23 50 .61 64 69 77 61 64
35 (40) 2% 59 59 65 65 75 60 63
Note: Numbers in () are model speeds. .
) 100
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10 15 20 22 24 ) 26 28 30 35
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—————— FUEL CAR PREDICTED ===—————=- SECURITY CAR PREDICTED

| Figure 6.6 Twist and Roll Minimum Vertical Wheel Load Results versus Predictions
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6.1.7 Yaw and Sway

A Chapter XI specified twe limiting criteria for yaw and sway testing. The first criterion
was a maximum absolute axle sum L/V of 1.3 for 50 mllllseconds The second limiting cri-
: tenon was a maximum truck side sum L/ V of 0.6 for a duratlon of 6 feet. In order to
obtain truck side L/V’s, both axles of the leading truck must be instrumented wheel sets.

. This was not fea51ble for PKRG train testmg due to time and equipment limitations. Only
axle sum L/ V’s are presented in this section (Table 6.18). Note that the perturbations on
“the actual track weré approximately 1.0 inch, somewhat lower than the Chapter XI speci-
fied 1.25 inches. No Chapter XI limits were exceeded in any monitored car duﬂhg the yaw
and sway test “

Axle sum L/ V’s were substantlally lower than Chapter XI hmltmg criteria.

Table 6.18 Yaw and Sway Results

'SPEED ' MAXIMUM AXLE SUM L/V
(mph) FUEL CAR ~ LAUNCH MISSILE SECURITY
: . CONTROL CAR | LAUNCH CAR | = CAR
20 29 83 s 68
| 30 8 74 .
o | 33 - 9% SR TR o1
50 | - 42 a | 81 . ®
ss | 46 & s 93
60 T 76 o 84
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6.2 TRAIN HANDLING TEST RESULTS

The train was rearranged for train handling testing. The T-5 instrumentation car was
moved to the rear of the train. The instrumented wheel sets were also removed so that the

air brakes coﬁld be operated on all cars.
6.2.1 Static Brake Test

Sfatic brake tests were performed oﬁ every car in the train. The tests, which consisted
of a Single Car Test and a Net Shoe Force Test were conducted first on the Missile Launch
Car, EMS-1.

‘Both sets of ABDW air brake equipment, one on each span bolster, passed the Single
Car Test satisfactorily; hoWever,i the piston travel on the brakes had to be adjusted to meet
specifications. Instrumented brake shoes were installed in place of each set of brakes on
each span bolster. Data was obtained with the brake rigging tapped and untapped. Since
the tapped readings are closer to the condition of the car rolling over the railroad, these
values were used for the following analysis. '

Figure 6.7 shows the sum of the foﬁr shoe forces on each truck for each test. Since
one truck was tested at a time, the brake cylinder pressures weren’t exactly equal. For this
reason, a linear regression was performed for each truck. The equations at the bottom of
Figure 6.7 aré the best fit linear regressibns for each truck. The force is equal to a constant
(a) times the brake cylinder pressure plus another constant (b). The coefficients come

from the best fit linear regression.
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Figure 6.7 Static Brake Test Results

The four linear regression equations were summed, yielding a single equation for

total car brake force and a net braking ratio equation.

TotalCar BrakeForce= 1039*BrakeCylinder Pressure— 3738 -

NetBrakingRatio=TotalCar BrakeForce/552,000
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The tests were performed on every car and locomotlve at least once In some cases
the tests were repeated at.a later date. All of the results are similar; however, the most
recent results are given here. Some of the cars operate at welghts which are less than their
max1rnum gross rail load. The ratios were calculated for the operational weight of each
car. The ratio can be calculated for any wei"éht or brake cylinder pressure with the foliow-

ing equation.
* “NBR=(d*BCP+b)/W.

Where o
NBR N et Brakmg Ratlo ,
BCP Brake Cylinder Pressure
W= Car Weight o
a & b Factors From Lmear Regressron




- Hand brake tests were .alsb- performed on:each-car.: The net hand brake ratio:was
calculated by dividing the total brake force by the car-weight:: The brake force was mea- ::
sured at the chain force specified forieach hand brake type. ‘Table 6:19 lists thebraking: »
ratios at normal ‘op'erational‘ weight and 50 psi brake »cylirfderpi'e‘ssiuréé Thelinear: 0.,

regression factors are also given.. * ' .- SREAR TS SRR T

Table 6.19 Net Braking Ratios

CAR 'OPERATIONAL|  NBR AT a b HAND

WEIGHT 50 PSI BCP BRAKE

(Ibs) () RATIO
, _ | I (%)
Locomotive TBCX 4900 . ©1264,750 + : 242 - | 1281 0 - 19
Locomotive TBCX 4901 265300 - -0 | 242 ¢ | 1285 | o 19
Maintenance Car Em-1 205,300 | vma o) s12 | 2186 | 245
Fuel Car EM-1 o 218000 - .| 93 0 | 426 -990 159
Security Car EMS-2 (TIC). 411,200 8.4 697 | o 6.7
Flatcar ATSF 90004 558,150 , 8.9 995 0 .51
Launch Control Car EMS-1 . . 404,150 8.8 75 | o0 7.4
Missile Launch Car EMS-1 552,000 8.7 1039 | 3738 | 104
| security Car EMS-1 - la0550 8.5 6% | 0 52
[ poTx 205 (1-5) " 166,550 10.1 336 0
Missile Launch Car EM-1 558,150 : 8.1 905 0 10.1

All of the net braking ratios with a 50 psi brake cylinder pressure are within the AAR
standard except for fhe Maintenance Car. The hand brake ratios rﬁeet the AAR standard
with the exception of the Fuel Car, Maintenance Car, Security Car EMS-1, Missile Launch.
‘Car EMS-1, anci Missile Launch Car EM-1. The net braking ratio should be between 6.5 |

minimum and 10 percent maximum. The hand brake ratio should be at least 11 percent.



6.2.2 Train Resistance on Tangent Track

Acceleration and braking test runs Weré performed on a tangent track with an
ascending grade of 0.617:percent. To evaluate the actual performance of the locomotive
power or train braking systems, it wés necessary té determine the resistance due to the
ascending grade and the rolling and wind resistance of the train itself. Coasting runs were
performed on the same ascending tangent. The grade resistance was determined by multi-
plying the train weight by the percent grade. The resistance was calculated:

GradeResistance=0.00617*3, 455,9501lbs=21,3231bs

The train resistance was found by subtracting the grade resistance from the total

resistance which was calculated for each coasting run in the following way.

AverageDecelerationRate =5S peed/8Time
" TotalAverageResistanceForce = ConsistMass*DecelerationRate
AverageTrainResistance=TotalResistance—- GradeResistance
The train resistance calculations yiéld an average value because wind resistance is

velocity dependent. The average value is useful for approximating resistance in a given

speed range. Table 6.20 summarizes the coasting runs and gives average resistance values

for each run.
Table 6.20 Level Track Train Resistance Approximation
RUN || SPEED RANGE| DECELERATION TOTAL GRADE - TRAIN
NO. (mph) RATE (ft/sec?) FORCE (lbs) [ FORCE (lbs) {| RESISTANCE (Ibs)
74-001 60-50 261 28,188 21,323 6,865
75-001 50-30 249 26,892 21,323 © 5,569
75-101 20-0 ' 230 24,840 21,323 ' 3,517

The values in the previous table were calculated with a train weight of 3,455,950

pounds and a mass of 107,998 Ib-sec2/ft.




6.2.3 Acceleration on Tangent Track

Acceleration tests were conducted on the same section of track as train resistance

testing. The acceleration rate was calculated by dividing the change in velocity by the

' change in time. That acceleration was converted to force by multiplying by train mass.

The accelerating force was added to the estimated resistance force and the grade force to
yield a total force overcome by the locomotives. The acceleration for level track was then

estimated. The equation used is shown below. .

ForceOvercome By Locomotives = Accelerating Force+ TrainResistance+ GradeForce

Table 6.21 lists the actual acceleration and estimated level track acceleration. Esti-

mated train resistance and grade force are also given.

~ Table 6.21 Train Acceleration Summary

"RUN | TEST ACTUAL © " ACCEL. GRADE _||  ESTIMATED : - |

NO. | SPEED ACCEL. FORCE FORCE LEVEL TRACK
RATE - (lbs) (bs) - ACCEL. RATE
(ft/sec?)  _ : (ft/sec?) -

76-001 | 20-30 3667 39,603 21323 5595

77001 | 30-40 2832 30,585 21,323 , 4760

78001 | 50-55 |- 1649 17,809 2133 | . 357

87



6.2.4 Braking on Tangent Track -, ..« - -

Yoy 4
eid toa

Braking tests were conducted on the same section of track as acceleration and train

{ i s

resistance.” The stop distance for.each condition was measured during testing but was only
valid for stopping on an uphill grade of 0.617 percent. The distance for stopping on a flat
tangent wés calculated. This was done by adding the grade stopping distance to the mea-
sured stppping; distance. Grade stopping distance was calculated from grade acceleration
‘and stopping time. Table 6.22 lists the actual deceleration rate and the estimated stop

disiaﬁce with no grade.

Table 6.22 Tangent Track Train Brakiﬁg Summary

BRAKING CONDITION TEST ACTUAL STOP | STOP DISTANCE CORRECTED
SPEED (mph)| DISTANCE (ft) FOR GRADE (ff)

Minimum Service no Dynamics 20-0 1135 2967
: - 30-0 2692 5691
, 60-0 10402 17945
Minimum Service with Dynamics|  20-0 . 686 - 1396
" | 30-0 1320 2076
45-0 3538 | . 4302
600 | 4910 7008
Full Service no Dynamics - - -20000 | - -528 695
L | 300 1162 T 1332
L | 450 | . 2640 o 3035
60-0 4910 6680
Full Service with Dynamics | * * 200 42 S 570
30-0 977 1077
45-0 1954 2278
60-0 3854 4430
Emergency 20-0 422 553
30-0 898 1035
45-0 2006 2258
60-0 3802 4303

Note: Grade Acceleration = -0.1974 ft/sec2




Calculatlng braking distance is a very cornphcated progcess. A tlme delay in a1r brake
and dynamic brake operation should be factored into the process. In addmon, dynatmc
brakmg isnota constant effect changmg efficrency w1th speed |

The estlmated stop d1stances decreased wuh addltlonal air brakmg Flgure 6. 8 shows
the trend for all five COIldlthDS. a T
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6.251:am_Resrstancc_Qn_Cumd_Tmck

At the request of Boemg and the USAF the coastlng runs were not performed in the
curves.
6.2.6 Brakmg_on_Cnmed_Tmck

Braking tests were performed in the 10-degree curve on the WRM Track The 10-de-
gree curve contains an average downhlll grade of 0.54 percent The same analysrs as in tan-
gent braklng was performed for curving tests. Table 6.23 summarizes the estimated stop

distances with grade removed.

Table 623 Train Braking in 10-Degree Curve Summary

BRAKING CONDITION TEST | ACTUALSTOP | STOP DISTANCE CORRECTED
, SPEED (mph)| DISTANCE (ft) FOR GRADE (ft)
Full Service no Dynamics - 120 370 , , - 231
| 20 | .90 643
Full Service with Dynamics 120 | 317 ‘ 187
o 22:0 739 535
Emergency 120 o ‘ 185
- 20 - [- 686 623

Note: Grade Acceleration = +0.1739 ft/sec2

Calculatrng braking drstance is a‘v.ery complic‘ated process. A time delay in air brake
and dynamic bratke must be factored into the process. Dynamic braking is not a constant
effect and changes efficiency with speed. The estimated stop distance for level track is only
corrected for grade. |

Also, in the middle of the 10- degree curve of the WRM loop, three sets of cribs were

instrumented to measure dynamic vertical and lateral forces on the rails during breaking



operation. This was done as an extra measurement to verify wheel/rail interaction and the

overall stability of the train while in braking. T B :
 The sfdp distances were much lower in the curve thar_; 'on~ the tangent due to curve
resistance. Figure 6.9 compares the curve braking performance to the level track braking |
performance at 20 mph. . e o
800 —— — ‘ : |
. . : Full Service Full Service ’ - .
~ No Dynamics With Dynamics . oo
- '. : @ Tongen_t. Level Trcck @ Cur\./gd Level Track L .
Figure 6.9 Comparison of Estimated Stop Distances on Level Grade n '
and 0.54 Percent Grade in 10-Degree Curve .
- 91 - ‘ :




6.2.7 Holding on a Grade

A test was performed to determine the ability of the locomotive independent air
brakes to hold the train on a grade. Thrs is important because the train brakes must be
released and fully recharged before the train can move. If the independent brakes can not
hold the train, hand brakes on the cars must be set. The problem for the PKRG train is
that there is no caboose or ground crew to release the hand brakes after the air brakes are
fully charged. The grade in the 5- degree curve of the WRM track where this test was per-
formed was 2.0 percent. | , ‘

~ The train was stopped on the grade and the locomotive independent air brakes were
set. The train brakes were released and allowed to recharge. The locomotive independent
© air Brakes could not hold the‘ train and the train began to roll backwards down the hill.
Locomotive power was lthen' appiied to accelerate the train up the grade as the indepen-
dent brakes were released. The test nvas not repeated on lesser grades at the request of the
USAF. o

The total brake shee force of the independent brakes was calculated to be 95,560
ponnds per locomotive.‘ The total brake shoe force multiplied by the brake shoe coefficient
of friction yields retarding force. A coefficient of friction of 0.3 yields a retarding force of
57,336 pounds for two fonr axle locomotives. The force due to the 2.0 percent grade was
calculated by multiplying train weight by grade to yield 69,119 pounds. The grade force
was greater than the retarding force. This same analysis predicts holding on a grade of 1.66
percent to balance a grade force of 57,336 pounds. - A brake shoe to wheel coefficient of
fr1ct10n of 0.36 would provide the 69,119 pounds of breakmg force required to hold the

train on a 2 percent grade



6.3 TRAIN MOBILITY TEST RESULTS
The only data collected by AAR during the train mobilit); evaluation on the AT&SF

was locomotive performance and-span bolster strains. The results presented in this section

fr.?

will be in reference to log of locomotive performance and test execution. No analysis of

train performance is presented. ‘Span bolster strain data was given to Westinghouse for

analysis. Locomotive data was supplied to Boeing for analysis.

6.3.1 Stopping on Ascending Grades

Table 6.24 lists the test conditions and stop distances.

Table 6.24 Test Results for Stopping on Ascending Grades

" INITIAL SPEED

CODE GRADE (%) DIRECTION’ STOP DISTANCE
(mph) (ft)
AlF 00-0.8 Forward Not Performed Not Performed
A2F 09-17 Forward. 40 5280
. A3F 18-26 Forward 1 264

AlR 0.0‘- 0.8 | Reverse Ne Data No Dala

AR 09-1.7 Reverse 17 871

“A3R 1.8-26 Reverse 18 | _ 277
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6.3.2 Air Brake Tests

The air brake 'tgsts described in Section 3.3.2 were performed at TTC by Boeing with

 assistance from AAR. All test results were satisfactory to Boeing.

633 Hnnznntal_(lurxes |

Curve negotlatlon tests were performed over 1- to 10-degree curves. The various

:COIldlthIlS and locomotive performance are presented in Table 6.25. The locomotive per-

formance was judged to be matched (same) or not matched for the powered tests.

Table 6.25 Test Results for Horizontal Curving

DEGREE OF CURVE -

DIRECTION |

CODE NUMBER OF | LOCOMOTIVE
RUNS PER- || PERFORMANCE
FORMED
CIF . 1-4 Forward 1 MATCHED
C2F 5-9 Forward 1 MATCHED
- C3F 10- 14 Forward 2 MATCHED
CIR 1-4 Reverse 1 MATCHED
C2R 5-9 Reverse 0 N/A
C3R 10-14 - Reverse 1 MATCHED




Stop tests were performed while ascending grades up to 2.6 percent. “The fesqlts_are ‘

presented in Table 6.26. - -

Table 6.26, Test Resﬁlts for Stopping on Descendihg Grades -

f

N" _ INITIAL ||* STOP DIS-
CODE || DIRECTION| GRADE (%) " CONDITION - SPEED | TANCE -
, | R C@ph) | (@)
DI1F Forward 0.0-08 - Train Line Air Brakes 45 4990
D2F Forward |  00-08 Predominantly Dynamics 3 9900
' D3F Forwarci - 00 -08° 1 Eﬁierjéc_t‘lcy ‘ ' C 45 2851 "
'D4F | Forward | - 09-L17 | - Train Line Air Brakes = C21 - |- 1901
DSF ' Forward 09-17 _. V Predominantiy Dynamics 27 : 2561
D6F Forward | 09-17 ° ~ Emergency - 2% | 1531
DTF | Forward 18-26 | - - Train Line Air Brakes’ 2 o 108
D8F"r Forward | 18-26 Predominantly Dynamics o 200 | . 1030
D9F | Forward | 18-26 |- Emérgency . - - | - 21 |! - 607
D10F. Forward -18-26 Train Line Air Brakes - | - 15 I 1240
D11F- | v EEETE >Comb‘ined with Dynamicsi 4 . V
D12F Forward 18-26 |- L yEmergency \ b 15 81 -
DIR Reverse 0.0-08 .Train Line Air Brakes N/P N/P
" D3R Reverse 00-08 Emergency = N/P - N/P
D4R Reverse 09-17 Train Line Air Brakes 20 | 2085
D6R Reverse 09-17 ‘ Emergéxicy B 21 | 929
D7R Reverse’ 18- 26 .‘ : Train Line Air Brakes ‘ 21 - 2218
DIR Reverse " 1.8-26 ' Emerge-ncy: ' S : 911
D10R Reverse |  18-26 ' Train Line Air Brakes . 16 1109 _
D12R Reverse 18-26 : Emérgency ‘ 17 581
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6.3.5 Superelevation

The curves.on the route had various superelevations. The results are presented in

Table 6.27.

Table 6.27 Test Results for Superelevation.

CODE SUPERELEVATION DIRECTION | NUMBER OF || LOCOMOTIVE
' (in.) . “TESTS || PERFORMANCE
| PERFORMED

EIF | 00-10 Forward . 1 Matched
E2F 11-20 Forward [ 1 Matched
E3F 21-30 Forward " 1 Matched.
EAF 31-40 - Forward 1 Matéhed
ESF | 41-50 ~ Forward 0 - N/A.
E6F : 51-60 | Forward 0 " N/A

" EIR N ‘ 00-10 Reverse 1 ‘Matched
E2R . 1.1- 20 o . ' Reverse 1 Matched
E3R ' 21-30 ‘ Reverse | 2 Matched
ER |  31-40 | Revese | 1 Matched
E5R : 41-50 " Reverse i N | Matchéd
E6R | 51-60 - " Reverse o ‘N/A
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6.3.6 Ascending Grades

‘Tests were performed while ascending grades up to 2.6 percent. The results for the

various conditions are presented in Table 6.28.

Table 6.28 Test Results for Ascending Grades

CODE GRADE (%) |  CONDITION NUMBER OF | . LOCOMOTIVE

- TESTS PERFORMANCE
| PERFORMED

GIF 0.0-08 Forward 1 Matched

G2F 09-17 Forward 1  Matched .

G3F 18-26 Forward 1 ‘ Matched

GIR 100-08." Reverse 1 Matched

. G2R 09-17 . Reverse 1 - Matched

G3R 18-26 Reverse 1 Matched .

The steepest grade tested on the route was 2.0 percent 'For grades steeper than

2 0 percent at Raton and Glorietta Pass an additional locomotlve and several empty

cars were added to the train for brakmg assistance. The empty cars were also

intended to add resistance on the 2 0-percent grade to srmulate ascendmg a 2 6

percent grade




6.3.7 Hand Brakes

The hand brakes on the PKRG train were tested on the 2.0-percent grade on Raton
Pass. The additional cars and locomotive were left with hand brakes released to add addi-
tional weight to simulate a 2.6 percent grade. With the trainA in the ascending position, the
hand brakes did not prevent the train from rolling backward.

On the return trip, thé tesi was repeated with the train in the descending position.
The hand brakes held dufin'g the test. This was most likely due to the fact that the hand
brakes were set while the air brakes were set. This helped the hand brakes overcome some
of the friction in the system resulting in higher brake shoe forces even after the air brakes
were released. |

This same phenomenon was observed while performing static brake tests on the TIC.
The brake shoe forces were much higher when the hand brakes were set before the release

of the air brakes and stayed high even after release of the air brakes.



6.3.8 Class of Track

The train was required to opérate over FRA Class 3,4, and 5 track.: Sections of track
with varying class were chosen for specific tests. Table 6.29 describes the test conditions .-

i
!

and locomotive performance. - _ ' EERRANE

Table 6.29 ‘Track Class Test Conditions and Results

CODE| FRA | DIRECTION ~ SPEED DISTANCE NUMBER OF | LOCOMOTIVE
TRACK (mph) (mi) TESTS PERFORMANCE |,
CLASS , - | PERFORMED
KiF 3 Forward 40 5 2 - Maféhed
K2F 3 Forward 30 | 25 2 Matched
KF | 3 Forward 20 . 25 2" " Matched
KeF |° 4 | Forward 60 - 125 3 ' Not matched
K5F 4 Forward 45 625 3 Not matched
 K6F 4 Forward 0 .| es | .2 Matched
 KTF 5. Forward oo |. 25 | 2 Matched
KSF 5 Forward | 45 s 2 Matched
" KOF 5 Forward_ 30 125 | 2 , Matched
K3R . 3 Reverse N/A A N/A | 1 _ Matched
K4R 4 Reverse N/A NA | 1 Matched
K5R 5 - Reverse ‘N/A N/A | 1 Matched

9



All tests in which locomotive performance was unequal were performed on the
last day of testing. The horsepower calculated for each locomotive was 30 percent
lower for the tralhng locomotive (4901) It was later determined that the locomotives
were not properly connected electncally on that day. Figure 6 10 shows the calcu-

lated power during specific testing on dlfferent days.

2,500
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1,000 |

- 500

LOCOMQTIVE 2 —'G‘ENERATOR AVERAGE HORSEPOWER

o). — S L
: 1,000 1,500 2,000 2,500

LOCOMOTIVE 1 .~ GENERATOR AVERAGE HORSEPOWER

O TEST DATA PRIOR TO LAST DAY . B LAST DAY

Figure 6.10 Locomotive HorsepOWer Comparison
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6.3.9 Starting on Ascending Grades

Tests were performed to deterrmne the ability of the train to start on ascendmg

P

The steepest grade tested on the route was 2.0 percent

grades of up to 2.6 percent. Results for the: varlous condltlons are presented in Table 6 30.

Table 6.30 Test Results for Starting on Aseending Grades

CODE GRADE (%) DIRECTION NUMBER LOCOMOTIVE

~ OF RUNS PERFORMANCE
PERFORMED

PIF 0.0-0.8 Forward No Data No Data

P2F 09-17 Forward 1 Matched

P3F 18-26 Forward 1 Matched

PIR 00-038 Reverse 1 Matched

P2R. 09-17 Reverse 1 Matched

P3R- i8 -26 Reverse 1 Matched

o
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6.3.10 Starting on Descending Grades . L

Tests were performed to determine the ability of the train to start on descending

gradesup to 2.6 percent. -Results for the various 't:phditions are pfesented’viﬂ’Table 6.31. "

24

Table 6.31 Test Results for Starting on Descending Grades

CODE | GRADE (%) DIRECTION | 'NUMBER | LOCOMOTIVE
PERFORMED T

RIF | 00-08 |  Forward: | 1 . | . Matched

RF | . 09-17, | . Forwad  [% 0 1. | - Matched

R3F . 18-26 Foward [ 0 . . NA

ReF | 26 - |- Forwadi - |-~ 1 | Matched .

RIR [ 00-08 © Reverse N/A -

CRR | - -09-17 Reverse . - Matched *

== lo

RBR | -~ .18-26 | = Reverse .. Matched -

.R4R . 2.6 : i » Rei'érse A 1-" : “ B Météilé&. :

The steepest grade tested on the rouﬁg was 2.0 percent. The 2.6 percent test

was simulated with extra cars and a locomotive.
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6.3.11 Mnssxle_lntegmmm

‘ M1ss11e mtegratmn testing was: desxgned to determine the vibration environment for
the mlssﬂe and camster whlle traversmg FRA Class 3 4, and 5 track at dlfferent speeds..

Table 6.32 11sts the vanous test condltlons

" Table 6.32 Missile Integration Test Results

"CODE | FRATRACK - SPEED.. NUMBER LOCOMOTIVE
o . CLASS | (mph) _OFTESTS - PERFORMANCE

| | e PERFORMED o

L SlF '3 10 f; ; 1 Matched
sF 3 R C 2 Matched

. S3F - 3. 140 | 2 Matched
s | 4 0 | 1 Not matched -
"SSF‘ : 4 . ' 30 o R | ~ Not matched-
S6F e 4 50 o 2 - Not matéhc,d '
STE |5 0 S Matched -
S8F - | 5 30 SRR | . Matched
SOF 5 50 T T ‘Matched -

Each test zone was 1 mile long. The same test zone was used for all three speeds at -
- each class. The tests in which the locomotivé performance was not equal were performed

on the last day of testing. .
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6.3.12 Switches

It was necessary to negotiate different types of turnouts on the route in forward and
reverse directions. Table 6.33 summarizes the various tests.

No number 7 turnouts were available at TTC or on the test route.

Table 6.33 Turnout Test Results

CODE | TURNOUT NUMBER DIRECTION NUMBER
OF TESTS
PERFORMED

T1F 16 - 20 _ Forward 1
T2F ‘ 10-15 Forward 1
T3F | 8-9 Forward 1
T4F 7 Forward 0
TiR 16-20 ‘ Reverse 1
T2R " 10-15 : Reverse 1
T3R 8-9 Reverse ' 1
T4R 7 ' Reverse 0
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6.3.13 Weight of Rail

" It was necessary to negotiate different weights. of rail on the route in forward and

reverse directions. Table 6.34 lists the results for the various test conditions.

¥ Table 6.34 Weight of Rail Test Conditions and Results
CODE RAIL WEIGHT ‘ DIRECTION NUMBER LOCOMOTIVE
'~ (Ibs/yard) OFTESTS | PERFORMANCE

“WIF 132 - 136 Forward 1 Matched
W2F 112-119 Forward 1 ~ Matched
W3F 100 Forward 0 N/A

W4F .90 ~ Forward 1 Matched
WIR 132-136 Reverse 1 Matched
W2R 112 - 119 Reverse 1 Matéhed
W3R - 100 Reverse 0 N /A
W4R 90 Reverse 1 Matched
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7.0 CONCLUSIONS

.
VTR h g
Nt

The Chapter XT limit for axle sum L/ V was not exceeded in the Hunting Test.

ThlS, however does not mean that the lateral acceleration limit was not exceeded.

Rockwell was responsible for those measurements, so no analysis was made by

. AAR The hunting cnterla, intended for freight cars, is too lenient for the PKRG

tram. A sustained lateral acceleration of 1.0 g peak to peak, which is the Chapter :

XTI limit would be devastating to personnel inside Launch Control or Security

Cars. According to the Air Standardization Coordinating Committee Advisory

_ Pnblication, Vibration E)céosure Limits, which is referenced in the USAF WSS, the

’ limit for'eight hours of exposure to lateral vibration is 0.045 g-rms (root mean

square) which equates to 0.13 g peak to peak. That is an order of magnitude

lower than the Chapter XI limit.

‘The performance of the train in the various curves and spirals was difficult to

‘quantlfy based on these tests. The Secunty Car had never been curve tested indi- .

| v1dua11y and the Launch Control Car curve testing was abandoned after the first

24 mph test at the direction of the USAF. The uncertainty of the Rockwell cars’
performance in curving combined with the shortage of instrumented wheel sets

and the observatlon of scrapes on the wheel flanges resulted in abandonment of

10- and 12-degree curve testlng after the 24 mph run.

The Fuel Car was affected by the pitch and bounce perturbations. Even though
the lowest minimum vertical wheel load was 15 percent, 5 percent higher than the

Chapter XI limit, performance was poor.
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The loaded Fuel Car was excited into lower center roll resonanee by the twist and

roll perturbations. This was amplified by the truck center spacing of 35 feet 5

inches." During individual car testi’né, the loaded Fuel Car performed similarly,

with minimum vertical wheel loads near the 10 percent limit. The half-loaded and
empty car tests on the Fuel Car yielded values which, exceeded Chapter XI. This
is why the car was fully loaded when tested in the PKRG train.

With the exception of the Fuel Car, the train performed within the Chapter XI

. criteria in twist and roll and pitch and bounce The main reason for acceptable

performance was the span bolster and truck spacing of the other cars Twist and
roll, pitch and bounce, and yaw and sway contain perturbatlons ofa 39-foot wave-
length. It would be likely that a car w1th 39-foot truck spacing wottld be most sen-
sitive to perturbations of that wavelength or multiples of that w"avelen_gth.’ The |
spacing of the span bolsters or trucks on all other cars was between 62 and 64 feet.
A wavelength of 39 feet is the most typical of excitation exp“ecte'd ftOm the track.
Perturbatlons of other wavelength are poss1b1e but less hkely Mu1t1p1es of 62 to

64 feet will prov1de more mput to this tra1n

None of the cars in the train exceeded Chapter XI 111mts for axle sum L/ Vinyaw -

- and sway testing. The wheel sets were not posmoned to measure trucks1de L/V.

It was noted that the lateral perturbat1on amphtudes were 0.25 1nches less than

the Chapter XI specified 1.25 inches.
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10.

None of the span bolster cars had hand brake ratios which et the AAR specifica-

tion of 11.0 percent or greater. The Misaile Launch cars had ratios of slightly

" more than 10 percent The Launch Control and Secunty cars had ratlos of less

. than 9 percent This will severely llrmt the grade holdlng ab111ty of the train.

The PKRG Train negotlated FRA Class 3, 4, and 5 track, and grades of over 2.0

‘ percent and cuives up to 10 degree w1thout derallment dunng the Train Mobility

Evaluatxon Since there were no mstrumented wheel sets and the roll gyro and
acceleromieter data was acqmred by Rockwell and analyzed by Boemg, no other

concluswn about dynarmc performance can be made by the AAR.

Improper electrical coupling between locomotives can cause severe degradation
in locomotive performance, as seen in the last day of the train mobility evaluation.
The trailing locomotive put out 30 percent less horsepower than the leading loco-

motive.

The only data that was collécted by the AAR during the train mobility tests was
locomotive performance and the Missile Launch Car EM-1 span bolster strains.
The locomotive performance data was supplied to Boelng and the span bolster

straln data was supphed to Westmghouse
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8.0 RECOMMENDATIONS

Post test modeling should be performed to reconc11e measured and predlcted per-
formance during 7.3.1a testlng and to examine tram performance in curvmg, and

yaw and sway.

The LCC single car testing should be completed to include tests in the 10- and
12-degree curves with four instrumented wheel sets to determine the curving abil-

ity of the car.

The Seeurity Car should be tested to include 10-'and 12-degree curving tests and
high speed stability tests as well as all other Chapter XI tests to assess the track

worthiness of the car.

The Yaw and Sway Test shonld be modeled with the actual amplitudes in pertur-
bations. If the model predictions match the test results, then predictions should

be made with the Chapter XI specified perturbations. '_

There has been some question regarding the similarity between the EM cars
wh1ch were tested and the Operatlonal Models. The dlfference in the moments
of inertia between the concrete ballast and the actual payloads should be closely
examined. When the OM designs are complete, the train should be modeled with

the TDM and ultimately tested.
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Some subtle changes in the design and operation of the brake system should be
made. The operational mode for the PKRG train is more similar to a passenger
than freight train. Helper units are sometimes required for braking a freighf train
in mountainous terrain. This rﬁay not be feésible for PKRG. Therefore, a train
line pressure of 110 psi should be considered to increase the overall braking ratio

for the train, improving stop distance and grade handling.

The hand brakes on the span bolster cars should be redesigned to give, higher net

braking ratios. The improved hand brake wouid improve grade holding.

It was apparent that AT&SF felt that a thi'r(d locomotive was necessary for power
and braking on steeper grades. For this reason, the USAF may consider a third
locomotive for normal operation. The ability of the locomotives to hold the train
on a grade woﬁld also improve. In the operational scenario, no provisions were
made for setting and releasing iland brakes while on the network. It would bé dif-
ﬁcult for a t;ain crew meinber to release the hand brakes on the train and still be

able to climb aboard one of the locomotives.
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. APPENDIX A

7.3.1B Test Routq
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7.3.1 B Test Route
_Atchison, Topeka, and Santa Fe Rail Network

NEW MEXICO




APPENDIX B

Instrumented Wheel Set Measurement List
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PEACEKEEPER RAIL GARRISDN

TEST CONFIGURATION DATA SHEET PaGEl  oF L6
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w0 (1|1 {vems (i e oA FUsE = e SED
IX=
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Y= 15 102“ 10 KIPS FC_M'L A‘END
Vo qs |3 |uven \mjen | ooac i |! B8 sy KPS |1 |y |LERD AXCE GO VERT LF
N ; Xf 15 ) 76 10246 ‘ 10 Kps | FC_EMS-L A-END
L e L R R h | sy 12 (i et aw v v
) Y= 15 10246 ' FC_EMS-1, A-END
L = 1 976 KIPS 5 KIPS -
b 5 |5 [Lbwoosa [HTRI | 2 CALC \Zf= Hz ' KPsv 213 v LEAD MLE () LAT LF
L 218 i 5 w76 | P2 s SHPS | FCEHS-L A-END
R |6 [6 [Uvom [ we = e KPSV $ WOV e e ao et ar
X=
LV , = 5 1 05 025 LV [FC_DMS-), A-END
1|7 |ivoes [me len | cac = . 2 - w5 -
L 5 e u;\l% W "_N LEAD AXLE (3) LAV LF
v : o1 — 5 1y 2 025 L/V | FC_EMS-L, A-END
8|8 |Lbvoosa [IMRI e [y W |6
Ik = He Al WV e e am v e
X= '
o = 15 |00 |442| 29 51 agq . |34 7 |3 Kps (FCEM-L A-END
R AL e I Rl < 10 kp e, kpshaur | K MOV e e o ToReue
NOTESH FILEY TRANILOVG
- - DIRECTION [F TRAVEL B VHEELS DN RIGHT SI
(oo Huwo He He HosH e Hee Hw Hwe Hs |-
A WHEEL DN LEFT SIBE
L) v -4 .




PEACEKEEPER RAIL GARRISON | -
TEST CONFIGURATION DATA SHEET - PAGE_D_OF

1EsT nave _TRAIN DYNAMICS TEST (VS)  pate w087593  Loc. I-5
INSTR. ENGR./TECH. _BRIAN STEWART -  TEST ENGR BIER/RALSTDN . QA
SOF TWARE/VERSION RECORDER I.D. NO. : SET-UP FILE
SAMPLE RATE D12 ~ ENCODER/DIGITIZER LD. NO. _ |
INSTpASP Pl MEAS. TRANSDUCER AMPLIFIER ~ FILTER - SYSTEM RECORDER COMMENTS
INITICHCH| CODE {MFG.| SN. | SENS. | LOC. |t VI IATE | ] mibvie el | Nt * farvoimam] ] oo oo OAL VID WTE| o | wofon| B | B | <550 -
v o | X= : ' s _ 10246 e FC_EMS, B-END LEAD
AGRE IR PRI man‘ 2r | cac e | , 5 0976 s |t 9 |ypsony [AXE US) VERT LF
. . X= . : . : ‘ _ 10246 10 FC ENS-1, B-END LEAD
rv = ) ]5 .
ax |L [0 fiBvoma |IRTL {228 cAC \2(= ‘ : e ! 0976 | KIPS KPS |10 KPSMIN |MXLE 0S) VERT &1
. —1= = _ s 10.246 15 FC £M5-1, 3-END, LEAD
O N LT N T v | B S b epsamv [A0EGS) AT LF
fL X= - 1 ‘ A - 10246 - |FC ES-1, 3-END, LEAD
19 {13 | LBV ONA |IRIT { 228 CALC Y= - NI 976
2 f= 11 ke 076 XIS KPS 12 kpso (oqg gs) T v
LV X= : ‘ : . 03 25 FC EMS-1 B-END, LEAD
M |14 |tpvoea {IRTT | 2A CAC Y= 5 : LV ,
ad : ) - 7= -l < He 2 —Lév— B kpsaonv |we a5 v iF
W X= _ - e 10 : 2 FC DM5-1 B-END, LEAD
15 {15 IR | 228 CALC Y= : 5 |1 " %
o~ LBV 0134 Y= ‘ e o A KPSMIN {a0f 05) LAV RT
X= - ' :
T = 5 |00 [u2| 29 : - - N FC EMS-1 B-END, LEAD
16 {16 |1pv oea [IRTE |22 CAC Y= 55 KPS |15
2 Y= k| 0k e 23| KPS KPSADN fay(F q5) TORAUE
X= . . Ny _
v = - 10246 ‘ 10 LCC, ENS-1, LEAD TRK,
L 17 |17 [LByisa [IRTT & 194 CAC ;; . le 1 0976 KIPS XIPS 7 aPsamny ILEAD ALE, B-END (6)
X v M T T TR TR
v LBV 0164 ' S : 5 _ 10246 ‘ -
MERCEL 0 ugn 1 | CAL v= - :Iz ! 0976 s s B psany \L/ErAgDL %11 (36> B-END
L . X= . - 10246 5 LCE, E¥S-L, LEAD TRK
L |9 {uvopa |RT || CAC = 1 (B 6 s s |9 sy [IED MLE GO B0

NOTES
FILE TRAINGZBVG




PEACEKEEPER RAIL GARRISON

TEST CONFIGURATION DATA SHEET PAGES _ OF
TEsT Name _IRAIN DYNAMICS TEST AWS)  pate n0.87293 Lpnc._I-9
INSTR. ENGR./TECH. _BRIAN STEWART TEST ENGR. B[ER/RALSTDN QA
SOF TWARE/VERSION RECORDER LD, NO SET-UP FILE
SAMPLE RATE ENCODER/DIGITIZER I.D. NO,
INSTIaslP Pl MEAS. TRANSDUCER AMPLIFIER FILTER SYSTEM RECORDER COMMENTS
INITICHICH| CODE |MFG.| SN. | SENS. | LOC. |4 VID MTE| R | o] eft¥he| 0| Nl b Uttmarr] ™| Foeof solAL VID BUTE} o | culNan| S0 | & | &80 .
fL X2 10246 5 LOC, EMS-) LEAD TRK
& |20 |20 | LBy oiga [IRTE | 198 CALC Y= LSZ 1 0976 | yips KPS | 20 | xps/umv LE¢D9¢XLE (36) B-END
— v s
Lv = 05 " 2 LCC EMS-1 LEAD TRK,
3 [ |3 | uvoss (TR fBA | CAC I A 2 W | Y2 KPS /NIIVILERD AXLE G369 B-EHD
v . X= [} 25U lL[D\é, IBF*I?-k LEAD TRK
R® |2 || LBV 0 HIRT | 19B CAC Y= :{51 1 2 w/éuu LV | 2 | KIPS/KIIVILERD AXLE, (3> B-END
i1 = kY ‘LéE S 1, LEAD TRK
= 15 fwe j42 | 2% _ -
3 |2 (3] wvon (w1 we v il :{51 ! 294 | wp [ KIPS | 2 | Kps/HITVILEAD AXLE, (36> B-END
: TORDUE
~ o 1 LIkt 10 HLE, ENSL, LEAD TRK
W (24 e | LBV OxRA JIRTL | D7A CAL Yz :3 1 4—0976 KPS KPS | 25 | KIps/MBIVILEAD AXLE, (36) B-END
~ - ol ﬁrn% 1, LEAD TRK
= 10 -1
w |5 |35 | B IR {7 | CAC Y= hﬁ; ! F“"75 KPS KIPS | 26 | Kips/MIv{LEAD AMLE, (36> B-END
X= S ! N ﬁr&rﬁ 1, LEAD TRK
rL - ~L,
L [0 [% | LW IR T CAC Ve i ! (9976 1KiPs v | KPS @ | kesmv LEAD AULE, (36 3-E1D
0 X= 0245 10 HLC, ENS-1, LEAD TRK
g (7|2 ok IR UB ) CAD e b 976, | KiPs o | | @ | kesmn|ion w00 e
X=
v = 05 &LV NG BN, LEAD TRK
i 28 [28 | |pv pesa |IRTI 174 fAC ;; |l'lsl { ? LNQ v KIPS/MDIV L[[/A\? lqu_E, (36> B-END
Y . = 05 25UV [NLC, ENS-L, LEAD TRK
R o9 (oo | Wvem IR OG0B CAC. = :g 1 2 u% LV | 30| KIPS/NDIVILEAD AXLE, (36) B-END
NOTES: Al LR '
FILE: TRIPO3DVG

i




;e

PEACEKEEPER RAIL GARRISON

TEST CONFIGURATION DATA SHEET PAGE 4 __ OF
TEST NaMe _IRAIN DYNAMICS TEST (IWS) 0875993 (pc._ IS5
INSTR. ENGR./TECH. _BRIAN" STEWART TEST ENGR. BIER/RALSTDN - QA
SDFTWARE/VERSIDN ; RECORDER I.D. NO. s SET-UP FILE
SAMPLE RATE _212 ENCODER/DIGITIZER LD. NO. _
|INSTASPP| MEAS: | TRANSDUCER AMPLIF IER FILTER __ SYSTEM | RECORDER | comments
J|INITCHICH| cODE SENS, rione| e | A vt e[ reeo{ camlCAL VBID DATE] o | culon| SR & | <8 .
— : X= — G 3B JALG, O, LA TR,
AR i L3V o8 AL [v= 15 | 149 | s KPS | 3l |KIPSADIV |LEAD AXLEAO) BEND
‘ ' = Hz =y |~ TORQUE .
v = N 75 W MLC, ENS-LTRAIL TR,
3 LBV 0294 (AC  fr= 5N 133333 KIPs s | x S/MDIV 3
Y _ )z: Hz : ﬁ ! L;E:pnfqu ) i £ND
Vole LBV, 1G04 T 15 ‘ o s | KB | 3 | ooy [ EXSATRAL TRC
R A = i 6/,/V . LS:ETALO;E, (42) B-END
L £ — 15 s oy AL EISLTRAL TRK
LBV 1A AL [y= 166666\ kps_ | kPs | 35 | Resaorv §
5L §=. m 6/V ! o LEAD ALE, (42) B-£N0
LBl | wes VTR = 15 o6666| pps | wps | 3 | psny o EELIRAL TR
58 )Z(~= b s~ YAV Ltk AL G2 B0
v = WL, EAS-LTRAIL TRK,
g | LBV 0334 CALC Y= 15 AV % Wla ‘SBS,/MPIY LEAD AL, (42) BN
i- H Ly JinNLE
" : = ‘ & NLC, ENS-LTRAIL TR,
Vol | | nu e = 51 I Sl A Y LEAD AQLE () B0
X= - 2 23 HLC, EMS-LTRAIL TRK,
? N LBV 0354 CAC wzr: i - | 5 |xws g KPS | 39 |KIPSMDV | £a) AXLE, (42) B-END
1 E
. Cos 0246 0 M%—l LEAD TRK,
fv 38 CAL Y= 15 0976 KPS | 4 /MDIV
L LBV 0664 7= m s KIPS/HDIV' | EAD) AXLE(44) A-END
Fv A= 10246
w | |uvom e = 5 176 ws | 1 |Resnv [exn ek a-po
s: _F 7= |t AL _ lrrer
, ‘

FILEr TRAINOA.DVG




PEACEKEEPER RAIL GARRISON

oF

TEST CDNFIGURATIDN DATA SHEET PAGE 2
TEST NaMe _IRAIN DYNAMICS TEST (IWS) DATE 0.87993 -2
INSTR. ENGR./TECH. _BRIAN STEWART TEST ENGR BIER/RALSTIN - QA
-SOF TWARE/VERSION : : RECORDER " LD, 'ND. SET-UP FILE
SAMPLE RATE 21?2 ENCODER/DIGITIZER: I.D. NO. o ' '
INSTDASIPP| MEAS. TRANSDBUCER AMPLIFIER . FILTER SYSTEM -RECORDER COMMENTS -
INIT [CHICH| CODE [MFG.| SIN. | SENS. LOC. CAL VIID ATE] & | 5| rioe | el | s *tor-Sttmare] "2 rreo{ oom{CAL VID IATE] & | culban| S| & | <50, .
e IRTL | 184 CALL = ' ' 5 |y 10246 10 MLC, ENS-] LEAD TRK .
e LBV 0364 v 5 ore |xps, [KS | @ |(pym |16 MLEGH D0
) R X= . 0. ... My~
fL | | we  f= 5 1024 , T TEAD
nqa LBV 0394 2 51 76 |ps - [rs | 4 |pum | LR Basd k0
, X= ; )5 -TTEAY
a’ ® LBV o404 [UTRI | 1BA CAC Y= 51 2 v/ T | 6 .ﬁ?:g%w LEAD AXLE(44) A-END
‘ : §= L . FTv | L DT TR
= 05 -
Wooje] (ovew o |s | oc e |5 aliv | vl % lpsrov | LED axecs 80
' = . \i - : .

Bl lovees m {e we e 5 |y 199 |y | ks | a1 ooy | LD weied a0
6 = i KPS {lpsrany | LEA .
N O P - X= , 75 . ) WG, 051 TRAIL TR
;f s jovoes pen | AL |v= 15 |1 {1 ks | S | K’,;f’ww LEAD AXLECAS) A-END

—1— - = - o iﬂﬁTE}élmmm '
%’ 6. lisvosn st [ 1B | cAC Y= 15 h 13 lfIPS/ KPS | g foiww LEAD AYLECAE) A-END
. Z= He i 'l -\IFDE%[ v
] laves peo | w0 e i 5. |use 'nsaps ' : [‘:Lmax&l(w AL-ETN’?)(
I v odsa, ENSOT ] = : - : KPS |5t KPSADIV
L e I -l 7= He __ ' " _ liarp :
i lo | o gsg | B | o R 5- | e [ups s |2 [osna [ et £on
k| | [¥e | — = te 1= K;sﬁw B TR T F
e S R LN e R TR B ¢l W | 83 [kpsaplv [LEAD-ANLEGHS) A-END
N ¢ . : L L N \ - l[\l LE
NDTESn,. ' i

-FILE: TRAINOS.DVG




PEACEKEEPER ‘RAIL GARRISON . ‘
| | - TEST CONFIGURATION DATA SHEET PAGE D OF
| TEST NAME TRAIN DYNAMICS TEST (WS) = pate ____ w0.87993  Loc T—S '
| INSTR; ENGR.7TECH: BRIAN STEWART - - ~TEST ENGR. JIER/RALSTDN QA e )
| SOFTWARE/VERSION =~ © ——__RECORDER ID/ NO.____ - - =~ SET-UP FILE:1-
“SAMPLE RATE_ D2~ . ENCDDER/DIGITIZER ‘1.D. NO, _ S A —
{_[INSTIASPP| MEAS. | ;.. ' TRANSDUCER ~ . 'AMPLIFIER FILTER . SYSTEM  |RECORDER ":Cl;_IMMEN’T <
INITICHCH| CODE jMFG.| SN. [ SeENs: - |. Loc. oA vom te] & | 26 et att| it oSt ol o oot v il 0] cilon] B3] & T8 | 0
Ly gy o lesm e | oo B— . . s el - |a & Tl &%DE:?L—&E)A%&R;(_
RO ' ' 2= 1 - L ] - UNRT - .
| 51 ) ©peto |t CALC 5:- S B N : 5[ | 5 ﬁ s . rt‘cmzm(g)a%{r"%g ‘\
7 N - o ) ii . - | Hz _ : m}:%f _ 1 _ | neote
Vsl | mo[m |me = B A I s BN T (o759 s« | KIS | 7 (E0 MEGD A0
I 2 , — T T
ey : . . = . | _ ) I .LEAD-TRK . .
1 MRl | 28 LALC". = ) . _ 15 097599 » | KPS .
- B . | 7= : : i | KPS, 5 |0 wusam 00
ol e e | oo = B ) s h s [0S | g e L
oL . , IE | b wgv , o [t e 400 ‘
- ‘ } - : _ . ; - TG NSl LED TR
S : INRL | 28 | CcALC = . 5 [y 097599 KPS o
R if - Hz ~ ‘;"’yv A O LEAD AHLEGS) 4-80
: h\-' % : | | o = 15 [y 2 v w o |a | 'ﬁnﬁ;&%%%h -
7 , 7= Hz v I = LALLE
&= 55| SC ENS-TLEAD TRK
‘9'2{ |9 . InRl | 208 CALC \Z(f }‘i ! . e{w /e LEAD AXLECHSD) A-END |
7 . = : vl LA RT
L e = 5 [0, |42] 29V 15 (34 ~ SG ENS-1 LEAD TRK
b o fum | | A gf k| e he W kps o | KPS| @ | weaw w00
M v (IR (o6 | Rav i ] R 225 v |- 1 = C o ar _ Xrﬂzsr[%umvuu
NOTES: .. . - o o o . : ‘ FLE RADOGDVG




"PEACEKEEPER RAIL GARRISON

| . TEST CONFIGURATION DATA SHEET PAGE L OF
TEST NaME _TRAIN DYNAMICS TEST (IWS)  pate —_ w0.87593  roc._ T3
INSTR. ENGR./TECH. _BRIAN STEWART TEST ENGR, _BIER/RAL STON QA
SOF TWARE/VERSION RECORDER LD. NO. SET-UP FILE
SAMPLE RATE _2I12 . ENCODER/DIGITIZER L.D. NO.
INSTIASPP] MEAS, TRANSDUCER AMPLIFIER : FILTER SYSTEM | RECORDER COMMENTS
INITCHCH| CODE [MFG.| SIN. { SENS. | LOC. [(ALVID MTE| & | 2| risvna| "aist| “Valtt “lovlpame] | Fres] sami(AL VIID MTE . &Wivy .
— Y= 11000 | 1000 VERT GACGE B

& m|vso | R v , BV |k |2V & TN A VHEEL OF SET 17
welal | mm vso | R )\E =l sv[m | C | ey _ a0 i o ser

=) : = | 0|10 : - | ' : i

WA e W fvso | R )z\;: _ BV |k | 2amv | | L:NT A& Sr[;za OF SET 17
L . ; %= — o7 | .‘ : ‘ LAT GAGE
| % PITRI VS| R v : 1 1BVim [k [emy gu : : ON A VHEEL OF SET 17
var |, X= S U L - VERT GALE A

4 b |vso | w e DV | K- 2260V — & A : . I B VHEEL OF SET 17
vB? ' = - 06 [T | — - T

65 R fvsoo| R Y BV [k ] ey v 2 : DN B VIEEL OF SET 17
- , ~ X= — T || - , VERT GAGE C

66 MR fvsy | RAV Y= BV | x|y . - | 0N B VHEEL OF SET 17
i ‘ : X= I EE — I 1. LAT GAE A

67 e wso | R = : AVI (g BV e DN B VHEEL OF SET 17

, ' , X= ) TN _ T - T
L7 fo | m (vs© | R v BV | [¥BV = &0 - B 3 et oF ST 17

X= - : :

pon Jo [ | mm (TR |vsm | R e , o S , g” |- POS A VHEEL SET 17

NOTES: o I o ' . FILE' TRAINOZIVG




PEACEKEEPER RAIL GARRISON

: TEST CONFIGURATION DATA SHEET PaGE8__ OF 4
TEST NaMe _TRAIN DYNAMICS TEST (AWS)  pate - wn0.87993  roc._ 1=
JINSTR. ENGR./TECH._BRIAN STEWART - TEST ENGR, _BIER/RALSTON - QA »
SOFTWARE/VERSION : ' RECORDER LD. NO. SET=UP FILE
' SAMPLE RATE ENCODER/DIGITIZER LD. NO. :
INSTDASIPP| MEAS, " TRANSDUCER ' AMPLIFIER , FILTER SYSTEM 'RECORDER COMMENTS
INIT [CHICH| CODE [MFG.| SN. | SENS. LOC. |CAL VIID DATE S| RG] prohhe | Rt | Ao M St e Freay sanCAL VIID DATE o .
Al | o R |vso | e 25: 30 PS B VHEEL SET 17
Z= . o to.
X= ' , '
viBh TRl R [ & |0 i | 2258 an VERT GACE A
n vies i ws 18 §= L He DN A VHEEL OF SET 18
Vish VIBAB = 25 {1000 {1000 | 2258 .- 200 VERT GAGE B
7 TR vs;s RAV gi vVim |k |v K [N A WHEFL -OF SET 18
VI 179 vieAL IR |wsie | RaW \ZE 35' }0&0 }(mn 3253 ﬂo VERT GAGE C
L1gA : %= 2 su |2 | .
L LstA  fITRE |ws1e | Rav \Zr; 7 v g‘)’? Pl vt aﬂ LAT GAE A
s | s o |we | R 20 sn 2 el LAT GACE B
‘ii ‘ V |FX K [V . He IN A VHEEL OF SET 18
VAB ¢ VBB Rl [wsis | R4V Y= 2 | 100 {00 | 2258 20 VIRT GWEA
z= VX KV M (N B WHERL OF SET if
VBB = &5 | w0 o 20 VIRT GAGE B
TRl RAV Y 2258 _
n VIgEs i 7= vIim [k |v He IN B VHEEL [F SET 8
: X< S | w0 (100 | 228 - VERT GNE (
Vo8 (78 | |vex  |mm [vs1e | RA = VI oo jv i IN B VHEEL OF SET 18
Xz 2 [we fsu | 23
[HRI RAW Y= 200 LAT GACE 4
e [ LIBBA Vs 18 I v' 'nx K|V ) e N B VHEEL OF SET 8

NOTES:

FILEr TRAINOS.DVG




PEACEKEEPER RAIL GARRISON

TEST CUONFIGURATION DATA SHEET PAGED _ OF
TEST NAME TRAIN DYNAMICS TEST (AWS)  pate 087993  Loc._ I-5
INSTR.. ENGR./TECH. _BRIAN STEWART TEST ENGR BIER/RALSTDN QA
SOFTWARE/VERSION RECORDER LD, NGO SET-UP FILE
SAMPLE RATE N2 ENCODER/DIGITIZER LD. NO. _
INSTIASP P MEAS. TRANSDUCER AMPLIFIER FILTER SYSTEM RECORDER COMMENTS
INIT [CHICH| CODE |{MFG.| SIN. | SENS. LOC. [CAL VO DATE| St | 5} reiovie | et | SAvolts *ferStare] ™| Fee{ samCAL VIID DATE &8> . .
x:
LBIg - 20 | 1000 |51 |23 200 LAT GALE B
ol T e e A T vo|mo |k |V o N B VHEEL OF SET 18
FIBA - g paM TR |wste | RaW \ng %ﬂ POS A VHEELSET 18
PIBB | X= N ‘
6 PIBEA  HITRI |ws1e | RAW ;: f{g" PULSE B WHEELSET 18
i e oom e | e e B LE0 120 VERT GAE A
7= He ON A VEEEL OF SET 19
VB ot ves b v | Rw o e il bl b 120 VERT GAEE 3
7= He ON A VHEEL OF SET 19
M s | v v | Rv e ol el e 120 VERT GAGE C
_ = Hz ON A VHEEL OF SET 19
uh e | lum  fm v | M fe Voo [ 10 LAT GAGE A
7= He ON A VHEEL OF SET 19
X=
L198 = B |2 [ng | 155 LAT GAGE 3
eI RAV Y= 120 !
o Lo | b 7= Vo K He ON A VHEEL OF SET 19
X= 15 |00 |es1| 1980 VERT GAGE A
VALS 188 ws19 | Ra Y= 120
VMR : 7= Vo[ |k He ON B VHEEL [F SET 19
X= 5 | 1000 (681} L980 VERT GAE B
DR |ysy | RAV Y= 120
M VI%E8 : 7= Vo |k He ON B VHEEL [F SET 19
NOTES: FILE: TRAINO9.IVG




» ¢
PEACEKEEPER RAIL GARRISON
TEST CONFIGURATION DATA SHEET Pace 10_ oF
TEST Name _IRAIN DYNAMICS TEST AWS)  pate— w0.87993 roe._T-5
INSTR. ENGR./TECH. _BRIAN STEWART TEST ENGR. BIER/RALSTDN QA
SOF TWARE/VERSION RECORDER L.D. NO. SET-UP FILE .
SAMPLE RATE _DI2 ENCODER/DIGITIZER LD. NIO. -
INSTpaslPR| MEAS. | TRANSDUCER AMPLIFIER FILTER SYSTEM RECORDER COMMENTS
INIT [CHICH CDDE MFG.| SN. | SENS. LOC. [CAL VIID DATE| R |- ] rivae | et | ot “torSlymare] 1| Freo] samCAL VIID ATE ©Whiv .
il e v (TR [wo | Rw o fis : N - v 120 VIRT GAEC
’ : = . o e N B VHEEL F SET 19
9 e 'mm ws9 | RAY Y= - v [k |v iy O B VIEEL OF SET 19
L3I LS8 ﬂ] X 15 (20 {us [ 153% 120 : . LAT GAGE B
| % ITRT | ws19 RAV ;= {v |t |k |v He DN B VHEEL OF SET 19
X= -
PR o P s | R Ve il Eo il el i POS A VHEELSET 19
PIB 1oy PIOBA | RAV E ’ vl [ v : 12 o - POS B VHEELSET 19
T30 M I P wa | o X 15 11000 - [ 815 [ 1095 ’ wl | ' . | VERT GAGE A
= - VX (kv e ON A VHEEL F SET 20
Ve o vos  hm e | R = 15 100|815 fues 120 ' i " | VERT GAGE B
R z= M AL L A He ' DN A VHEEL OF SET 20
VoI = : 151100 | 815 | 1095 - 120 o VERT GAGE C
T ks = v ey e DN A VHEEL [F SET 20
: X= 5120 |u8 |153 : * LAT GAGE A
1204 |98 RAV = 120
‘ tewa  |mr (W) R L)‘ZZ: LS LN e , O A VHEEL OF SET 20
' ' = 15 |20 u8 {1595 : LAT GAGE B
TRI RV = : 120 . ,
sl ol I M i PR M L L e | ‘ [N A VIEEL OF SET 20

NOTES FLE: TRAINIODWG




PEACEKEEPER RAIL GARRISON

TEST CONFIGURATION DATA SHEET Pace Ll oF
TEST NAME _TRAIN DYNAMICS TEST C(WS)  pate . w087393 roc. T1-5
INSTR. ENGR./TECH. _BRIAN STEWART TEST ENGR. _BIER/RALSTON - QA
SOF TWARE/VERSION : ' _ ' _ RECORDER I.D. NO. SET-UP FILE
SAMPLE RATE ENCODER/DIGITIZER I.D. NO.
INSTIASP Pl MEAS. TRANSDUCER AMPLIFIER FILTER SYSTEM | RECORDER COMMENTS
INIT (CHICH| CODE [MFG.| SIN. | SENS. LOC. [CAL VIID BATE) R | 5] muitVie et | “ast * foarvbtmare] 12| Foeo{ sam|CAL VIID DATE <ohvo .
- . :
L v IR | v | e s Sl e 1980 : 1 o BVER IF ST 23
X=
o || vem | vsa | e s 4 A o Pl T i N BWERL IF SET &)
ve20 VEORC X= 15 |0 {ea , VERT GAE C (.
e (o | v ol [k [ i DN B MEEL OF SET 20
LA L 5 [ |ue 120 LAT GAGE A
18 legss TR | VS 20 | RAV \Zr; v | [k (1% m VB EEL F SET 20 |
LB X= T EEE 2 LAT GAGE B :
o |om g fua| R vl [k |1 2 L
Y= ; !
S LI I O N R B w0 85 |y i POS A VHEELSET 20
FaiB g PUBA AL | VS20 | RAW E; . 55 ‘rnl‘)’(" 315 1095 iﬂ POS B VHEELSET 20
X= )
| vam T jwa R Vo[ o N A VEEL F ST 21
: X= o0
ol B L O A L N [ 180 12 DVAWELL IF SET 2
‘ X= ~ 1000 VIRT GAGE C
NOTES:

FILE: TRAINILDWG




"PEACEKEEPER RAIL GARRISON

| TEST CONFIGURATION DATA SHEET - PaGe 1 _oF
T1esT NamE _IRAIN DYNAMICS TEST (OWS)  pate - woB87993 tpoe_TI-5
INSTR. ENGR./TECH. BRIAN STEWART TEST ENGR. BIER/RALSTUN QA '
SOF TWARE/VERSION - _ _ RECORDER 'I.D. NO, - SET-UP FILE
| SAMPLE RATE D12 _ ENCODER/DIGITIZER LD. NO. |
INSTIasP Pl MEAS.  TRANSDUCER AMPLIFIER " FILTER SYSTEM RECORDER |~ .
INIT|CHICH| CODE |MFG. | SN. | SENS. | LOC. [cA vaD DATE| @] 5] | el | o * bS] "] Pree] owm|CAL VIID DATE | . Enivo ,
L2iA ' &= 5 |20 |18 |15 | : LAT GAE. A
Sl I R S Dl e Vo oKy ‘ He . (N & VHEEL [F SET 21
L21B = 15 (20 |18 }1535 120 ‘ ) LAT GAGE B
s LelB e V”_l w = LA He : . N A VHEEL OF SET 21.-
Va2l VelBA * X= . 5 (00 eg | 198 120 | - VERT GAGE A
e | v | R \é: ER AL b, i o 1 VL F ST A
VR = . 15 (1000 |[es {1980 ‘ " | VERT GAGE B
B vem W Jwa W ‘ M i L A 1 |k , - (N B VHEEL [F SET 21
Vil - | v W e S| e | 1980 120 1 VERT GAE ¢
_ N na ,)2(:_ VT kY ] e | | - - ON B VIEL F SET 21 -
|y ITRE RAV V= | |5 |20 |18 5 - 12 ‘ LAT GAE A
: - we = . VI K dvs | He |ovBwEL O ST 21
K= :
B e | Jem o |wsa | M = _ Al R 120 | LATEB .
[ = v | e - | _ mnewER F T
PR1A - = ‘ 15 ] 1000 - J | PULSE A VHEELSET 21
W frew [ Jvsa | RA I A 1y P E‘S w : :EO - o , ,
T | ez . 5 |mo |es | 1095 - © | PULSE B WHEELSET 21
Pexy | frw. |mu (vsac| R e _ Vol e v L?lﬂ L _ |
, - X= , ~ . | VERT GAEE A
v e || e i | | e T |V | P [E|es 1 . R | o e kL I ST 22

NOTES: | i < - T ' i o - ' o FILE: TRAINI2IVG

3




PEACEKEEPER RAIL GARRISON

TEST CDNFIGURATIDN DATA SHEET PAGE 13 - OF
TEST Namg _IRAIN DYNAMICS TEST AWS)  pate_  wn87993  Loc _I-9 -
INSTR. ENGR./TECH. BRIAN STEWART TEST ENGR. BIER/RALSTUN : . QA - ,
SOFTWARE/VERSION RECORDER LD, NO. B _ SET-UP FILE
SAMPLE RATE _01° ENCODER/DIGITIZER I.D. NO. .
INST DASPP MEAS. ) - TRANSDUCER . "AMPLIFIER FILTER . SYSTEM . RECORDER COMMENTS
INITICHCH| CODE |MFG.{ SN. | SENS. LOC. AL VIID DATE| & | 65| rone et | ot * fonn .| reeat cam|(A VD JATE : whodivs )
VB 2y vem MR |wz | MW = y |l bl v 120 VERT GALE B
' = . - Hz "~ | DN A VHEEL OF SET 22 {
1. ‘ N X= 15 1000 (g8 [1980 ' - : o
veet Rav = 120 VERT GAGE C . )
2 e | ' s Vo m o (v | | v o str 2,
228 | | oM fm we | e i v |2 |l s — | | ' ' | MTEEA
. ' = R H |- ' N A VHEEL OF SET 22;
2 ol | i (v | W e P ' 12 | 1. ' LAT GAGE B
f . 7= ’ » e " IV A VHEEL [F SET 22,
W2 Lol v e |wa | R o|Mfetree | e | i VERT GAE A
: Z= : ]V L He DN B VHEEL [F SET 22}
vBe? . X= 15 1000 681 | poap . - ] . ; . VIR GER 3
125 i RAV Y= 120 A . | vt
. | ] m_a 7= W L L K e - [N B VHEEL [F SET 22
Ve g || vease bml. wa | w1 | (v [ || | | - - VRTGEC ]
| = (N L LR Me | ' ‘ ON B VHEEL IF ST 22
TN N S X= S e [ne {155 | - € ‘ . Ce : o T GAEA
5 RAV = : 20| . S )
N | 7] |teza ,lll,TR{ ‘ viae _ §= - " Vo K |V . I | ‘ . L < {N B VHEEL OF SET 22
. ' = _ 15 20 ' X R N -} L
ColeeR s . . . W — A i W (18 |15 - - 120 o ) Coee s . . LAT MB
teesp  {mm VS| RA e ) YO k(v W | N B VHEEL OF SET.22
L . . X= . 5 . . — — - ‘
R B G e TN R e I I O -0 ol i o 12 N P?_‘“:‘“FEL“FZ? |
[NoTES " A IO e SR oL FILE RANBIVG |
j b »



' | . PEACEKEEPER RAIL GARRISON
- TEST CONFIGURATION DATA SHEET

T

Pace 14 oF
,TEST naMe _TRAIN DYNAMICS TEST (AWS)  pate - wn87993  Loc.__I-5 _ '
INSTR: ENGR./TECH: BRIAN- STEWART TEST ENGR. BIER/RALSTDN B QA
| SDFTWARE/VERSIDN - RECIRDER L.D:- NO. _ - SET-UP FILE
SAMPLE RATE _212 | ENCDDER/DIGITIZER LD, NO, R R
INSTDA_'SFP MEAS.| . TRANSDUCER AMELIFIER . FILTER _ SYSTEM . | RECORDER | comvents |
INIT|CHICH| CODE |MFG. | SN.| SENS. | LOC.- |CAL VD ATE| & | | Ve et | “Valth *lor-Vitimane] 'e] Feee cooCAL VIID HTE| &8, | cafban [Smc i | ol |
veat A ) _ o= 15 [ 1000 fe7 froes iz '
ol | peem _ e VoI v | PUS B VHEELSET 22
VAR | | ‘ ;E v H v [RE QL [r ATIAK
. - - - - X: - . ; . . .
11 ‘ X= 5 5 FL ANGLE [F ATTACK
R = v e VLT Mg
LAA - o | X 1100 Briso| 499 ' V LATGAGE A -
I L L L B S (5 AR R OK VHEEL A OF SET 1
LB1A : ' K= 1100 87450 409 - LAT A B ,
W | pew R e VoW [T v N VHEEL A OF SET 1
P ) ’ X= 10 9 | a2 77} VERT GAGE A,
X= : .
VBB = 100 249 | a4 VERT GAE B
S A L R L v VR ey IN VIEEL B IF SET 1
' : X= e | Baoesh 869 VERT GAGE C
e o I A e A R = vioivR Ty N VHEEL B [F SET 1
T X=
b oo | | um P |t | R W v 1150 bz L;I :}g .
NOTES: ‘ . » .
T m - FILE TRAINI4ING
‘ s 4 L&




PEACEKEEPER RAIL GARRISON -

TEST CONFIGURATION DATA SHEET PaGE 1) OF -
TEST NAME TRAIN DYNAMICS TEST (IWS) DATE 81_5_93_ Loc._[-9 .
(INSTR. ENGR./TECH. BRIAN STEWART TEST ENGR. BIER/RALSTUN ' . 'QA S
SOFTWARE/VERSION. ' _ RECORDER' LD, NO.. ‘ SET-UP FILE
SAMPLE RATE 1P ENCODER/DIGITIZER .I.D, NO. L
INSTASPPA MEAS. | 4 TRANSDUCER AMPLIFIER ' FILTER SYSTEM RECORDER chMENT S
INIT CHICH| CODE {MFG.{ S.N. SENS. LOC. (AL VO DATE[ S | ‘TR roivee| Ree[ Vs * sqn wre] Mef e oAl VD ATE codiva .
, ' o _ — T | UAT GAGE B
S ohel | um o fom v | o Ve[ [N s — | o : ON B VHEEL [F SET |
- K= ) - ' V
PIVA LU B LTI T e vlw | ' FAVA PLSE
- - e ’ : . . .
PAVE ue| | PG pwm fvsi | R s | V2 v ue _ o , : PAB PILEE
Vi X= - Tew] 33 : v
w| |ve pon |we | R e ol A P NV A IF SET 2
VERA ‘ v - X= : 1100 1 249 331 . VERT GAGE B -
. W ves  pSO0w2 ) RAC e v W kv 1. IN VHEEL A OF SET 2
veeA A ~ _ ) X= - 1L IR VERT GAGE C
15 vieA  PWCO [ws2 | R ;__—. , v | R ¥ 3-35 | : [N VHEEL A OF SET 2
La2A s 1100 87.150] 405 ‘ ‘ ‘ ’ LAT GACE A
Me| |LeA pe (w2 | RV Y- 1ofv ™k , (N VHEEL A [F SET 2
LBeA o e . 1o 87150 415 ‘ . ‘
w| Jus  pem |we | R v Ve (T — | - e r
VI lue | tyes P (w2 | RAY E . -Lwo VIR '2(49 333» . . ! , Kf’? \r%{u‘urszre
: , . X=_ - ‘ IR EC I » j
via jug | | v pEjvs2 | RALfYE B Ead RO v — . N XMER; Sﬁ?ﬂr-m
"NOTEST _ R i ' . ) ' FLLE: TRAIKISIVG




PEACEKEEPER RAIL GARRISON -

“TEST CONFIGURATION DATA SHEET - PAGE1E OF
TEST NAME TRAIN DYNAMICS TEST (WS) - DATE 82593 Loc.__1-9 - R
INSTR. ENGR./TECH. _BRIAN STE\JART TEST ENGR, BIER/RALSTDN | QA -
- SOF TWARE/VERSION . - - - RECORDER L.D. -NO. — — SET-UP FILE
SAMPLE RATE _217 ENCODER/DIGITIZER LD. NO. ‘ - ,
iNnsThasPe MEAaS ] - ~ TRANSDUCER : AMPLIFIER T FILTER SYSTEM RECORDER COMMENTS
INIT|CHCH| CODE |MFG.| SN. | SENS. LOC. [CAL VOID DATE| 8 | 5 eiovns| e | o5t * forStmame] M| Free] samCAL VIID IATE Ehiv o :
VB | | v fosin [ver | R )E ._ vl R '\’,'” r R ' ' |3 e or ser 2
[l | | e oo w1 | e = v v FS g AT GAE A
. . )Z(_=- : mx’] . v : : DN WHEEL B OF SET 2
L3eB t2| LBB NSO vii | RA Y= ‘ B VAR gnso :lm_ — 1 | v E?TB% OF SET 2
PRVA |15 PEVA -ENSC[] vie | RV ‘XE i : — v | - e ’ %ngﬁg
PBVB . ‘ - ' o ‘ B : ' T VHEELSET 2
| 154 PVE  [NSCD [wvs2 | RV IS | YR - ' s : PBVB PULSE.
| Endeved o X= — T Il |- ~ 1 T ‘ " [ACCEL LAT VAL O%
MM R e Vo me ' oL GV |8 aesiE T
I | Endeves T ‘= . I | 0ae? T [ ACCEL VERY, VHEEL OF
A 1% Al iz | 19 R = : v lm | ’ GN <o Lg, A-SIDE TIC
T- Endeved 1999 X= T [s1e ' 2513 ACCEL, LAT, AEND C/L
e (s Av oy | 4055, mh » V| FKX - — ; | B - . |caremy T
~ Bdevd . |m69. . = T8 2 | 1 - 1 . T ACCEL VERT, A-END O
"o 2 fem |M® W = " viim 11 1 | G’ © 0 |casaoy, TIC
-| Endeved 1983 X= ) 5.2 T » 2919 E .o .« |ACCEL, VERT, B-END, (AL -
M9 M| LR B L S v e |} o e o - CARBODY, TIC

NATES . FILE: TRAINIEDVG
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i * -
PEACEKEEPER RAIL GARRISON
TEST CONFIGURATION DATA SHEET PacE_L_oF _2
TEST NaME Z31 “A" paTe 10229-90 0, 8/993 | nc, JIC | |
INSTR, ENGR./TECH. STARKWEATHER TEST ENGR: QA
SOFTWARE/VERSION _NA RECORDER I.D. NO._N/A SET-UP FILE
SAMPLE RATE ENCODER/DIGITIZER LD, NO, __N/A - N/A
INSTIDASPPP| MEAS. "TRANSDUCER ' ' FILTER SYSTEM
INIT|CHICH! CODE {MFG.| sN. | SENS. Lac. Exes | Freal aaniCAL VD DATE PR T COMMENTS
. 12 = G/ RILL RATE,
|| oproces | wPHREY | aesssec - iz= 0 51 s s TN Co
FFOe | TTC z= e | X
113 : e - -~ ROLL RATE
OFF0424  HUMPHRE) 20 DEG / SEC §= 10 51 a0 |sec g;gNﬂ i
, = ROLL ANGLE
i | TC = o | I | o0
X= DG/ ROLL RATE
|oroess  uweiReY U6 f20 DEG / sgc 7 10 15 |1 a3 s A-END FUEL CAR
: K= ROLL ANGLE
% | = w0057 | JEG AEAD FIEL CAR
- X= . "
DGF0A  happiReY M4 [20 D66/ sec (Y= {0 5|1 wer (g %hmﬁ CAR
- X ' ROLL ANGLE
wuw | T i wr |6 B-END FLEL CAR
X= 1EG/ ROLL RATE
mrieds  puesey 19 po DEG / sec P 10 5|1 a4 | sec A SC -2
Y= :
| moFons Ve g | DG zgéhnAggLEMs-a

NOTES:

FILENACAD\73ALDMG




PEACEKEEPER RAIL GARRISON
TEST CONFIGURATION DATA SHEET

PAGE_C OF_°2

TEST NaME /.31 “A" paTE 10-29-90 v0,87993 | gc. I1C
INSTR. ENGR./TECH. STARKWEATHER TEST ENGR. - QA
SOF TWARE/VERSION _NA RECORDER LD. NO,_N/A SET-UP FILE
SAMPLE RaTE __N/A | ENCODER/DIGITIZER LD, NO. _N/A N/A
INSTASIPP| MEAS. TRANSDUCER AMPLIFIER - FILTER SYSTEM RECORDER COMMENTS
INIT |CHICH| CODE [MFG.| SN. | SENS. LOC. {CAL VOID DATE| & | 5| rone | "ot | "ol “ o onimare] @] Free{ samiCAL VID WWTE| &l | culon| SR | & | 50w
7 Xi DG/ RILL RATE
L [PHRE) AMG/SEC fom BRI 3% |SC A-END LI
: : X JEG RAL ML
DAF0064 TTC Z= 9%6 o
g ey | @006 / SO LN W s 00 HLC EVS-1
‘ = . RILL ANLE
OCFOIGA i Z; 1007 g;;ND MC EMS-1
X= DEG/ ROLL RATE
Dcrigse HweiREY 19| 20 D66 / sec (7= U B |see A-END HLC EKS-1
. i . X= RILL ANGLE
oo (e i 04 |G AEND ML EXS-1
é: DEG/ ROLL RATE
DEFOGTA  MUPIREY 18 |20 IEG / SEC 2= LU P B-END SC B5-1
5= ROLL ANGLE
DEFO3es | TTC 7= 1009 |G BTAD SC £4S-1
i
Z=
X=
Y=
7=
NOTES: FILENACADN73142.D¥G
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PEACEKEEPER RAIL GARRISON

'

s

S,
-

TEST CONFIGURATION DATA SHEET PAGE L _ OF C
TEST Name Z.31A PHASE 1 paTe 173791 o 87993 Lpoc. WORM LOOP
INSTR. ENGR./TECH. _GRAFF /GRIEGD TEST ENGR. _BRABR QA
SOFTWARE/VERSION _XONRI _AQEE RECORDER L.D. NO. SET-UP FILE
SAMPLE RATE D00 ENCODER/DIGITIZER LD. NO.
INSTDASIPP| MEAS. TRANSDUCER ) AMPLIFIER ) FILTER SYSTEM RECDORDER COMMENTS
INITI|CHICH| CODE |MFG.| SN. SENS. LOC. [CAL VOID DATE| R | 5% | rosovhe| e | “Vatts * AL sain sare| "o Free| oam(CAL VOID DATE| ofts cuNon | s | fe | eusbivo "
- 1
v |0 L TEC o - V= av | s (499 | 3K | | L INSIDE RALL
VS W Yle | e | 9 He B g [ | | vERTICAL FORCE
X=
. : . = oV | 1000 |27 | 19X 20 kLo INSIDE RAIL 1
e | HIEC |y | G = [re solelr [ k|3 2 ln |! st i |2 | K|l e
X= 1
VIVl _ — v 499 |34 120 KLl DUTSIDE RAIL
2 HIEC | vs | =25 Y2 |3 g” ??2 k|35 3 g |1 8969 LBSU VERTICAL FORCE
TIX=
_ = ov | o0 | ez | 173 120 KILD QUTSIDE RAIL !
Tk WEC |y | G =20 Y= ' e Tk e |3as 4ol | 529 | s LATERAL FORCE
vive |4 HlTEC F-a5 Ko 20V | 50 [499 |30 201 KILO INSIDE RAIL 2
HEVS = Ste | K|35 12 |t B30 | gy | 3 | VeRmicaL Foree
5 : . = v | 100 |em | 148 len |y KILo INSTDE RAIL e
LIve HEC |y | Gt e 61 |rx |k |35 6 luz “ey | g | 4 5 LATERAL FORCE
' NP = av | s |ag9 | 3K o |, KILD OUTSIE RAL . 2
vove 6 HI TEC | HBwS | GF = 205 U 7 ; ok 3512 - 7 Iz 9.394 LBS VERTICAL FORCE
X=
7 Hl TEC Feons o [v= v | o few | li8 01y KILO DUTSIIE RALL 2
LOve WV | OF =05 Y= A8 R X |k f3m9 B |Hz SIS LATERAL FIRCE
X= 12
viva | 8 HI TEC =205 [v= 0V | S0 [499 3K 1 KILD INSIDE RAIL 3
HEVS = Sl {mx [ |3 9. | | s | [ O | X | vervicaL Foece _
- =
- = 0V | 1000 |27 19K 20 1 KiLD INSIDE RAIL 3
LIV3 9 HETEC | Hpv GF = 205 Y= : S X Lk 13373 0y 5655 LB ] X LATERAL FORCE
NOTES: FILE: TRIVRNOLVG KF
- ~




- -2 A
PEACEKEEPER RAIL GARRISON
TEST CONFIGURATION DATA SHEET PAGE 2 OF
TEST NAME Z.3JA PHASE | DATE w.0.87993 Loc,_WORM | 0P
INSTR. ENGR./TECH. GRAFF/GRIEGO TEST ENGR, _BRABR QA
SOFTWARE/VERSION _XGNRI_ARGR RECORDER L.D. NG. SET-UP FILE
SAMPLE RaTE 000 ENCODER/DIGITIZER L.D. NO.
INSTDASIPP| MEAS. TRANSDUCER ) AMPLIFIER FILTER SYSTEM RECORDER COMMENTS
INIT |CHICH| CODE |MFG.| S.N. SENS. LOC. CAL VOID DATE] & | 05| rrovie| Toee- | “Vncrs & s Salm pare] 1o Freed sa|CAL VEID DATE &% | euvan| Gos| 8 | eboiva
. X= 4K 120 QUTSIDE RAIL 3
vevs HEC | s | 6 2 s n| avy e 2 1359 iy |1 By | K VERTICAL FORCE
X= 2
_ — 10v | 1000 270 | 199K 120 DUTSITE RAIL ¥
v | i R RIR | FX |k |3 |t | s | g LATERAL FORCE
. X= 4
Viv4 HL TEC F=5 Y= V| S0 (499 | 6K 20 . KILD INSIDE RAIL
s e z= Blg | mx [0 |35 o D s VERTICAL FORCE
) X= v | 000 {2 | 9K e KILD 106 RALL 4
e (M HUTEC |y | G =205 Jr= e Ui 1k | som Mg | 9% | \ps lL":Imﬁrm
Y=
- - v | S0 [499 | 353K 12y KILD QUTSIDE RAIL 4
vivs |15 HUTEC | Hpys | GF = 285 ;; 15 » K 2500 » 15 |4 10103 LBS 7 5K VERTICAL FORCE
X = ) ,
_ = v | 000 |27 | 138K 2 KILO ISERL
Lovs |16 MOTEC |y | &F =205 Y= T A v et 6 |y | w8 e | EJMERAL -
e
=
=
Y=
Z:
NOTES:!

FILE: TRIWRH2 KF
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PEACEKEEPER RAIL GARRISON

_ TEST CONFIGURATION DATA SHEET - PacEL _ OF =
TEST NaME 23.1A PHASF 1 paTe 123791 0, 87361 Loc._PRG 4901
INSTR. ENGR./TECH. STARKWFATHFR TEST ENGR. _BRABB QA
SOF TWARE/VERSION _EHSP_AQ/ () RECORDER LD, NO. ; i SET-UP FILE
SAMPLE RATE _10) ENCODER/DIGITIZER LD, NO. , MIF_L DAS?
INSTDASP P! MEAS, TRANSDUCER AMPLIFIER . FILTER ' SYSTEM RECORDER COMMENTS
INIT|CHICH| CODE |MFG.| S.N. SENS. LOC. |cAL VOID DATE| & | T | rico¥he| Toeer| “Aalts ® TAL 35‘19 are] No| Free) cain(CAL VIID DATE @ | cuNon| s | | esbive
. = :
= . AUTOMATIC LOCATION
0 ALD ‘Z’; 1 20 |1 : 1 VOLT DETECTOR  LOCO 4500
X= - “
= : MAIN GEN VOLTAGE
1 LIVG ;; 3 2 |1 sy VAT LOcO 4900
X= .
: = . : : - ‘ HAIN GEN ANP
2 L1AG = 3 2|1 : 1600 | e Loco 4908
X= - -
= TRACTION MITIR Z
3 LVi = 3 2 |l M3 fvaos| VILTAGE LOED 4900
X=
— . . ‘|’ .
R £ ; el e
X= , ' , : . . HAIN GEN VOLTAGE
5 L2vG = 3 S 3 |vor Loco 4901
T X MAIN GEN AMPS
° ek = 3 . e |1 _ 160 | APS LOD 4901
, X= TRACTION. MOTIR
7 tevi = 3 1z |1 » M3 | voLT VOLTAGE LDCD 4901
52 L : ; TRACTION MOTOR 2 ANPS
° LA . 7= B | e |1 50998 - | toon 4o
. AMBIENT ' 5= - ‘ o wy AVBIENT TENP
TEN r= . 3 2 |1 ' UG Lo o
NOTES: 18 PIN CONFIGLRATION: ACAD FILE: GACADIVGATDYTOLDVE
ot v I T 4B oz v A SPEED: AB - SIGNAL
M GH MR IE M OE : K - 12 Ve
™K v ™o G
WP ™K

ALD A




PEACEKEEPER RAIL GARRISON o

TEST CONFIGURATION DATA SHEET PAGEL__ OF
TEST NaMme _/.3.1A PHASE 1 DATE _ wno.87561  Loc. PRG 4901
INSTR, ENGR./TECH. STARKWEATHER TEST ENGR. __BRARE QA
SOFTWARE/VERSION EHP AR/ () RECORDER I.D. NI SET-UP FILE
SAMPLE RATE __10 ENCODER/DIGITIZER 1.D. NO, MIE_LDAS?
INSTAsIP Pl MEAS, TRANSDUCER AMPLIFIER ~  FILTER SYSTEM RECORDER COMMENTS
INITICHCH| CODE |MFG.| SIN. | SENS. LOC. |CAL VOID DATE| S | 5| eiove] "ecat| altt o oatoare] ™| Feee{oamiCAL VI IATE| &% | cullon| SR | & | «iS5he
X= THROTTLE FOSITION
1 THRL ;: ! SENE ! VILT
Y= ;
i DYNB ;: ! 2 |! { VILT TYNAMIC BRAKE
= .
12 WSLP ;: 1 , 2|1 1 |voo WHEEL SLIP
X=
13 TSPD ;f . 2 |1 20 MPH TRAIN SPEED
X=
1 vsID Vs 21 ‘ | MM VIND SPEED
X:
15 BRPP CEL ;: 2}532 2 |1 20 PSI BRAKE PIPE PRESSURE
A= 90 PSI 2 1y -
bl RP | = s 2 | BRAKE CYLINDER PRESSURE
X=
I VIR s : 2 L - VIND DIRECTIDN
=
Y=
Z:
X=
Y=
/= .
NOTES: . ACAD FILE: G\CADDWG\TDYTO02.DWG
- -4 vy
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Wayside Data From

WRM Constant Curving Tests
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*

LOCO 4900 1]116.1100 31.7904  9.3074  0.2928 | 116.1200 36.5127 11.1395  0.3051 0.5979
2 116,5733 24.9823 -1.0101 -0.0404 {116.5900 42.5665  4.0153  0.0943 0.0539
3 |117.8767 32.6746  6.4935  0.1987 | 117.8867 32.1629 8.9475  0.2782 0.4769
41118.3400 27.1927 -1.2266 -0.0451 {118.3600 37.5441 3.8587  0.1028 0.0577
LOCO 4901 51119.1900 30.1989  9.1390  0.3026 {119.1933  36.6920 11.0090 _ 0.3000 0.6027
61119.6467 22.3740 -0.7215 -0.0323 | 119.6667 42.6562  3.9631 0.0929 0.0607
7 1120.9500 31.0831 8.1530  0.2623 1 120.9667 36.6472 11.0873  0.3025 0.5648
8 [121.4233 27.6790 -0.5051 -0.0183 |121.4367 38.3512  3.9109 0.1020 0.0837
MC EMS-1 9 (122.4033 19.9867  5.1708  0.2587 | 122.4200 32.2077  9.3911 0.2916 0.5503
10 | 122.7033  20.6941 3.2949  0.1592 {122.7233 31.2660  0.4663  0.0149 0.1741
11 [125.7233 20.9151  4.6898  0.2242 | 125.7300 29.7414  9.3389  "0.3140 0.5382
12 |126.0200 22.9487 0.7215° | 0.0314 [126.0333  29.2920  0.2053  0.0070 - 0.0385
FC EMS-1 13 |126.7700 22.1087 = 7.5758  0.3427 {126.7833 34.3602 11.0351 0.3212 0.6638
’ 14 1127.0700 19.5446 -0.4089 -0.0209 | 127.0900 33.9566 1.5101 0.0445 0.0236
15 1128.6033 27.0159  6.0366  0.2234 { 128.6233 28.0373  9.1823  0.3275 0.5509
16 1128.9100 25.7780 -0.5051 -0.0196 | 128.9233  29.4723 1.2491 0.0424 0.0228
T-5 17 [129.5567 22.9045  5.0265  0.2195 |129.5733 22.1181 6.6771 0.301% 0.5213
18 [ 129.9767 16.5827 -0.8418 ~0.0508 [ 129.9900 24.9432 1.8754  0.0752 0.0244
19 }132.6533  21.1361 3.6075  0.1707 | 132.6667 21.0418 6.2074  0.2950 0.4657
20 [133.0667 18.1300 -1.0342 -0.0570 | 133.0933 23.5530 1.4579  0.0619 0.0049
SCEMS-2 - 21 (133.8633 22.3298  8.1530  0.3651 | 133.8800 31.9835 11.5310  0.3605 0.7257
' ' 22 }1134.1600 22.7719 1.4671 0.0644 ) 134.1833 29.9207 0.9882  0.0330 0.0975
23 1134.4900 23.7002 9.5960  0.4049 [ 134.5067 30.4589 10.6176  0.3486 0.7535
24 | 134.7900 21.7993 1.0342  0.0474 [ 134.8100 31.8450 2.2147 0.0695 [ . 0.1170
25 1137.0967 19.6330  5.7239  0.2915 | 137:1200 28.4858 10.0696  0.3535 0.6450
"26 | 137.4100 20.2078  0.9861 0.0488 | 137.4233  26.5127 ' 1.6145  0.0609. 0.1097
27 |137.7300 25.8222  9.5960  0.3716 | 137.7433  28.8445 10.1479 0.3518 0.7234
28 |138.0267 23.0813 ° -0.5532 -0.0240 | 138.0467 30.3692 1.7711 0.0583 0.0344
" |TRIP-MLC 29 [ 138.6700 29.3147  9.0669  0.3093 | 138.6833 42.6562. 15.0800  0.3535 0.6628
’ ' 30 [ 138.9867 30.5526  ~-1.1785 -0.0386 [ 139.0033 40.3692  3.4934  0.0865 0.0480
31(139.3000 31.5694 10.7985  0.3421 [ 139.3167 41.2212 14.6103 = 0.3544 0.6965
32 |139.6133 27.5022 -0.5291 -0.0192{139.6300 40.5037 = 2.0320  0.0502 0.0309 |,
33 (141.5367 26.2643  6.8062  0.2591 | 141.5567 35.4364 11.7919 0.3328 | 0.5919
34 |141.8567 27.3253 -1.1304 -0.0414 | 141.8733 35.3019  2.9193 = 0.0827 0.0413
35142.1633 34.1335 10.9428  0.3206 | 142.1833 43.6876 16.2021 0.3709 0.6915
‘ . 361424800 32.1883 -0.7215 -0.0224 | 142.5000 . 43.9118 1.7450  0.0397 . 0.0173
LCC EMS-1 .37 (143.1400 21.4456  8.1530  0.3802 | 143.1500 29.2481 10.7220  0.3666 0.7468
38 [143.4400 18.7047 -0.4570 -0.0244 | 143.4633 30.2795 1.8754  0.0619 0.0375
39 | 143.7667 20.7383 10.2213  0.4929 | 143.7833 " 31.4454 12.0268 0.3825 0.8753
40 | 144.0700  18.3952 1.6114  0.0876 | 144.0900 31.9387 1.0926  0.0342 0.1218
41 |146.3933  19.1467  6.3252  0.3304 | 146.4167 27.1405  9.8347 = 0.3624 0.6927
42 | 146.7067 18.4836 -0.5051 -0.0273 | 146.7233  27.3199 1.2752°  0.0467 | 0.0194
43 1147.0233 22.0203 11.0871  0.5035 | 147.0467 32.2974 13.7752  0.4265 0.9300
44 |147.3367 21.0477  0.3127  0.0149 | 147.3533  32.9252 1.5623 - 0.0475 0.0623
MLC EMS- 45 |147.9700 28.6074  7.6239  0.2665 | 147.9800. 47.3198 13.0967  0.2768 0.5433
. 46 | 148.2833 27.0601 -0.3127 -0.0116 | 148.3000 46.5127 1.7189  0.0370 0.0254
47 (148.5967 26.3085  9.2593 - 0.3520 | 148.6133 454364 13.6708 ~ 0.3009 0.6528
48 | 148.9133 24.1423  0.2405  0.0100 | 148.9333 . 45.2571 1.1969  0.0265 0.0364 |
49 1151.2333 24.5402  5.8923  0.2401 | 151.2533 37.4544 12.6270 0.3371 0.5772
50 | 151.5533  23.5234 -0.7215 -0.0307 | 151.5700 36.6920  2.7627  0.0753 0.0446
51|151.8667 32.3209  9.2352  0.2857 | 151.8867 41.8490 12.5487  0.2999 0.5856
52 1152.1833 31.0389  0.3367  0.0109 | 152.2033 41.8490 0.4663  0.0111 0.0220
SC-EMS-1 53 )152.8167 23.9655  7.9365 '0.3312 |152.8333 29.2033 11.6875  0.4002 0.7314
54 |153.1267 21.8435 -0.6013 -0.0275 | 153.1433  30.0104 1.4840  0.0495 0.0219
551153.4433 234792 11.4719  0.4886 | 153.4600 31.7593 13.8796  0.4370 0.9256
56 | 153.7533  21.8877 1.2025  0.0549 153.7700  31.4454 1.1708  0.0372 0.0922
57 | 156.0900 20.4730  7.7682 . 0.3794 | 156.1000 26.8266 10.4871 0.3909 0.7704
58 |156.3900 19.8983  0.8658  0.0435 | 156.4033 26.4678 1.4579  0.0551 0.0986
59 | 156.7067 22.5950 10.7023  0.4737 | 156.7200 31.2212 13.0706  0.4187 0.8923
60 [ 157.0167 23.9655 1.8519  0.0773 | 157.0333 28.4409  0.7272  0.0256 0.1028




LOCO 4900 1]112.2967 35.5822 10.0357  0.2820 | 112.2900 32.3443 13.2771  0.4105 0.6925
- 21127700 40.7192  3.3333  0.0819 | 112.7567 25.5837 -0.9162 -0.0358 0.0461
3114.0700 33.6130 7.7122  0.2294 | 114.0633 31.5931  9.2018  0.2913 0.5207
4 |114.5433 37.3373  3.1993  0.0857 | 114.5300 27.6964 -1.2816 -0.0463 0.0394
LOCO 4901 5|115.3733 35.7534  9.0527  0.2532 | 115.3667 31.4992 10.8600  0.3443 0.5980
’ 6 (115.8467 42.3887 2.8195 0.0665 | 115.8333 23.7058 -0.5790 -0.0244 0.0421
7 |117.1433  36.9520  9.4325  0.2553 | 117.1400 30.0438 12.2372  0.4073 0.6626
8 |117.6133 37.1233  3.1323  0.0844 | 117.6033 29.2926 -1.2535 -0.0428 0.0416
MC EMS-1 91118.5967 31.0017 7.9803  0.2574 | 118.5933 21.1706  7.4311  0.3510 0.6084
: 10 | 118.9067 28.8613  2.6631 0.0923 [ 118.8967 20.8419 -0.8038 -0.0386 0.0537
11 [ 121.9267 27.2774 ° 7.4218  0.2721 |121.9200 23.5180 8.8645  0.3769 0.6490
. 12 1122.2333  27.7483  2.2163  0.0799 |122.2233 23.2832 -1.5627 -0.0671 0.0127
FC EMS-1 13 [122.9900 32.4572  8.8963  0.2741 | 122.9800 23.5180 10.6071  0.4510 0.7251
14 1123.2967 33.7414  2.3056  0.0683 {123.2833 19.8091 -1.1411 -0.0576 0.0107
15|124.8233 26.3784  7.6005  0.2881 [124.8200 28.1189  8.8926  0.3163 | - 0.6044
16 [ 125.1267 28.9469  2.3503  0.0812 |125.1200 26.2879 -2.4902 -0.0947 -0.0135
T-5 17 [125.7700 21.6695  6.2377  0.2879 | 125.7700 21.5461  7.4592  0.3462 0.6341
18 [126.1867 21.2842  1.8141  0.0852 {126.1800 19.7152 -2.0124 -0.1021 -0.0168
19 1128.8500 19.9572  5.5228 . 0.2767 | 128.8467 21.7339  6.7285  0.3096 0.5863
C 20 [ 129.2667 21.5839 1.7918  0.0830 | 129.2500 20.3255 -1.8718 -0.0921 -0.0091
SC EMS-2 21 |130.0433  29.0753  9.0750°  0.3121 {130.0400 '27.1799 11.0005  0.4047 0.7169
22 [ 130.3533  31.8579 - 3.1546  0.0990 { 130.3400 23.7527 -2.2091 -0.0930 0.0060
23 | 130.6700 27.9195  8.7176  0.3122 [ 130.6633 23.8936 10.2136  0.4275 0.7397
24 | 130.9767 29.4178  2.7525  0.0936 | 130.9667 20.2316 -1.7032 -0.0842 0.0094
2511332800 26.3356  8.1590  0.3098 {133.2733 21.9217  8.1338  0.3710 0.6809
26 [ 133.5867 28.0051  3.6461  0.1302 | 133.5767 19.2926 -1.6470 -0.0854 0.0448
27 [ 133.9067 28.4760  9.3208  0.3273 {133.9033 24.2691 10.4665  0.4313 0.7586
) 28 | 134.2167 29.5034  1.2332  0.0418 | 134.2033 21.1236 -0.4666 -0.0221 0.0197
TRIP-MLC 29 1134.8433  37.4657 10.9741  0.2929 | 134.8333 34.3161 10.6914  0.3116 0.6045 |
© 30135.1633 40.8048  3.7578  0.0921 | 135.1500 31.6870 -2.1248 -0.0671 0.0250
31 |135.4733  36.9520 11.6666  0.3157 | 135.4667 30.2316 12.0404  0.3983 0.7140
32 (1357900 37.1233  3.1546  0.0850 |'135.7833 28.0250 -1.1411 -0.0407 0.0443
33 1137.7100  32.3716  9.6336  0.2976 | 137.7000° 29.9029 10.0449  0.3359 0.6335 |
34 (138.0300 37.2945  3.1099  0.0834 | 138.0167 27.8842 -1.4221 -0.0510 0.0324
35)138.3400 40.7192 - 12.6050  0.3096 | 138.3333 32.4851 12.4339  0.3828 0.6923
36 [ 138.6600 40.89004  2.6184  0.0640 | 138.6500 30.9828 -1.4503 -0.0468 0.0172
LCC EMS-1 37 |139.3133 279195 9.3878  0.3363 [ 139.3133 24.9264 11.2254  0.4503 0.7866
38 1139.6200 31.8151  2.1939  0.0690 | 139.6100 21.4053 -0.7757 -0.0362 0.0327
39 1139.9400 27.1918 9.5442  0.3510 [ 139.9333 20.9828 10.6352  0.5069 0.8579
40 | 140.2467 27.6199  2.3056  0.0835 | 140.2400 18.5884 -1.0849 -0.0584 0.0251
41 | 142.5600 24.8373  8.3378  0.3357 | 142.5500 21.1236  9.0050  0.4263 0.7620
42 | 142.8667 27.4914  2.2609  0.0822 | 142.8567 18.5415 -1.1692 -0.0631 0.0192
43 | 143.1867 29.6318 10.3262  0.3485 | 143.1800 23.5649 12.9117  0.5479 0.8964
: 44 (143.4933 30.5308 2.3727  0.0777 | 143.4867 20.3724 -0.7757 -0.0381 0.0396
MLC EMS- 45144.1200 42.0034 11.4209  0.2719 | 144.1167 35.3489 11.0005  0.3112 0.5831
’ 46 | 144.4367 - 44.5719 1.5013  0.0337 | 144.4300 33.5180 -0.8038 -0.0240 0.0097
47 (144.7500 39.1781 11.4656  0.2927 | 144.7433 26.7574  9.9606  0.3723 0.6649
48 | 145.0667 41.4041 1.9928  0.0481 | 145.0600 23.4241 -0.7195 -0.0307 0.0174
49 | 147.3767 34.6832 10.5942  0.3055 | 147.3733 27.5036  9.0050  0.3274 0.6328
501477000 37.3373  2.3280  0.0624 | 147.6900 25.2551 -0.6914 -0.0274 0.0350
51148.0133 384931 11.2421  0.2921 | 148.0067 31.4053 10.0731  0.3207 0.6128
52 |148.3333  40.3339 1.6801  0.0417 | 148.3233  30.5133 -1.0006 -0.0328 0.0089
SC EMS-1 53 [148.9600 27.2774  9.5219  0.3491 | 148.9533 26.6635 10.4665  0.3925 0.7416
54 1149.2700 30.7020  2.1046  0.0686 | 149.2600 23.2832 -0.9725 -0.0418 0.0268
55149.5900 28.7329 10.7953  0.3757 | 149.5867 23.8936 11.9561  0.5004 0.8761
56 1149.9033 30.5736  2.7078  0.0886 | 149.8933 20.8419 -1.2254 -0.0588 0.0298
- —- - -——57-{-152.2400- -25.4794._. _8.7846__ 0.3448_|.152.2267__ 22.0626_._11,9561_ 0.5419 | _ 0.8867_
58 |152.5467 27.8767 2.7971  0.1003 | 152.5400 19.9969 -1.1411 ~0.0571 0.0433
59 | 152.8667 24.7089  8.8293  0.3573 | 152.8633 26.4757 11.2535  0.4251 0.7824
60 [153.1733  28.0907 © 2.4620  0.0876 | 153.1633 20.8889 -1.4503 -0.0694 0.0182




LOCO 4900 1] 94.0033 41.1207 54129  0.1316 | 94.0067 24.6434  7.2370  0.2937 0.4253
2] 94.4867 32.2035 -2.3643 -0.0734 | 94.4833 35.3864  2.0307 -0.0574 -0.0160
3| 95.8067 30.9751 5.6957 0.1839 | 95.8067 34.6702  8.5386  0.2463 0.4302
4| 96.2833 22.6949 -0.8371 -0.0369 | 96.2867 42.9065 1.1418 ' 0.0266 -0.0103
- [LOCO 4501 5| 97.1367 40.4383  5.5260 0.1367 | 97.1367 25.5834  6.9831 0.2730 0.4096
' 6| 97.6100 31.4301 -2.4774 -0.0788 | 97.6067 35.5655  2.1894  0.0616 -0.0173
7 98.9267 29.9742  5.9502  0.1985| 98.9267 38.0722  8.8243  0.23138 0.4303
8| 99.4000 23.2863 -0.6391 -0.0275| 99.3967 43.2199  0.8561 0.0198 -0.0076
MC EMS-1 91100.4000 33.7049 4.1120  0.1220 | 100.3967 17.1232  4.7608  0.2780 0.4000
10 | 100.7067 31.7941 -2.8167 -0.0886100.7100 19.4061  4.2529  0.2192 0.1306
11 [103.7667 10.8204 1.6799  0.1553 ] 103.7667 41.6980  6.1577  0.1477 0.3029
12 | 104.0700 15.3245  3.6595  0.2388 | 104.0767 38.6541 —4.3503 -0.1125 0.1263
FC EMsS-1 13 |104.8500 36.9806  4.3100 0.1166 | 104.8433 18.1080  4.7291 0.2612 0.3777
14 | 105.1500 31.2936 -2.5622 -0.0819 | 105.1533 22.0471 1.3005  0.0590 -0.0229
15]106.7000 21.5120 5.7805  0.2687 | 106.7000 33.4616  8.6021 0.2571 0.5258 |
16 | 107.0067 20.7386  0.4921 0.0237 | 107.0067 34.4464 -1.3026 - -0.0378 |- -0.0141
|T-5 17 | 107.6700 - 30.1562  3.3201 0.1101 [ 107.6700 13.0498  3.3005  0.2529 0.3630
18 [ 108.0900 20.7840 -2.7319 -0.1314 | 108.0867 20.3909  2.4116  0.1183 -0.0132
19 (110.7767 17.7813  2.9808  0.1676 | 110.7700 24.2853 ~ 6.5704  0.2706 0.4382
20 [ 111.1900 163709 -0.0735 -0.0045 [ 111.1900 25.6729 -0.8900 -0.0347 ~0.0392
SC EMS-2 21 |111.9800 33.6594 - 44514  0.1323 | 111.9767 19.0033  4.8878  0.2572 0.3895
22 |112.2833 32.7950 -1.0634 -0.0324 112.2833  19.3614 ~ -0.3820 -0.0197 -0.0522.
23 |112.6067 32.8405 2.9525 0.0899 |112.6033 ~ 22.1367  5.9037  0.2667. 0.3566 |
24 {112.9067 29.2463 -3.0147 -0.1031 | 112.9100 25.2253 1.8720 0.0742| -0.0289
251115.2067 20.9660  6.3179  0.3013 | 115.2067 30.5968  7.4910 = 0.2448 0.5462
26 | 115.5067 16.2345 -1.7704 -0.1091 | 115.5133  35.0731 3.2688 = 0.0932 -0.0158
27 | 115.8400 12.8223  7.3642  0.5743 | 115.8333 38.2065  8.8878 . 0.2326. 0.8070
28 |116.1333 12.2763  0.6618  0.0539 [ 116.1367 37.0426 -3.3026 -0.0892 -0.0353
TRIP-MLC 29 |1116.8067 42.8951  2.8676 " 0.0669 | 116.8000 26.4786  6.7291 0.2541 0.3210
o 30 | 117.1167 42.4401 -1.9966 -0.0471 [117.1167 27.2844 -1.0804 -0.0396 -0.0867
31 (117.4300 45.0334  5.0735  0.1127 | 117.4267 28.3587  7.3958  0.2608 0.3735 |
32 |117.7433 37.2081 -2.9864 -0.0803 [ 117.7400 34.1331 2.3164° 0.0679 -0.0124
33 {119.6467 28.7913  8.5520  0.2970 [119.6400 41.1160  9.9354  0.2416 0.5387
" 3411199533 24.6512 -1.0916 -0.0443 [119.9567 44.7418 1.3323  0.0298 | ~ -0.0145
35}1120.2633 21.6030 11.5780  0.5360 | 120.2667 47.6066 12.6339  0.2654 0.8013
- 36 | 120.5767 19.3282  0.5769  0.0299 [120.5800 50.8743 -1.6836 - -0.0331 ~0.0032 |
LCC EMsS-1 37 1121.2333 329315 55826  0.1695 [121.2300 17.2128 54275  0.3153 0.4848
38 1121.5333  26.6985 -2.1097 -0.0790 |121.5367 22.5395 1.5545  0.0690 -0.0101
39 [121.8533 33.7049 - 5.1584  0.1530 |121.8533 19.8538 6.6974 * -0.3373 0.4904 -
40 [122.1533  27.3355 -3.0430 -0.1113 |122.1567 24.8672  3.2053  0.1289 0.0176
41 |124.4367 204201 . 7.2794  0.3565 124.4400  29.2087 8.8561 0.3023 0.6588
42 [124.7400 | 16.3255 -1.1482 -0.0703 |124.7400 34.0883  2.0942 0.0614 -0.0089
43 1125.0567 11.5939  9.2308  0.7962 | 125.0567 38.8779 10.1894  0.2621 1.0583
44 |125.3600 . 12.2763  0.4921 0.0401 | 125.3600 37.4455 -2.1915 -0.0585 -0.0185
MLC EMS~ 451259833 46.7622  3.7726  0.0807 | 125.9800 26.7472  4.8561 0.1816 "0.2622
46 |126.2900 42.8951 -1.4310 -0.0334 (126.2933 29.3882 1.1101 0.0378 0.0044
47 [126.6067 41.7122 -2.3925 -0.0574 (126.6033 30.0597 * 5.6497  0.1880 0.1306
48 11269133 38.6184 -2.6471 -0.0685 | 126.9167 32.7902 1.7450  0.0532 -0.0153
49 1129.1900 ° 25.9251 ~ 4.2817  0.1652 | 129.1867 40.6684  7.6497  0.1881 0.3533
50 [129.5000 23.3318 -1.0634 -0.0456 | 129.5033  43.0856 1.9037 ~ 0.0442 -0.0014
51 |129.8167 22.6494 1.7081 . 0.0754 | 129.8133 ° 45.8609  3.8720  0.0844 0.1599
: 52 |130.1267 22.1489  0.6335 . 0.0286 | 130.1267 46.6218 * -3.6201 -0.0777 -0.0490
SC EMS-1 53 [130.7500 35.9342 5.4695  0.1522 [ 130.7433 15.9146  3.8720  0.2433 ~0.3955
: “ 54 | 131.0467 33.1589 -0.0735 -0.0022 |131.0567 18.7794 -0.5090 -0.0271 -0.0293
551131.3733  33.0679 4.7907  0.1449|131.3633 20.7938  7.1735  0.3450 0.4899
56 | 131.6733 28.6093° -3.0147 -0.1054 | 131.6733 25.2253  2.5386  0.1006 -0.0047
57 [133.9767 19.6467  7.2228  0.3676 | 133.9800 31.2235 10.5386 0.3375 0.7052
58 {134.2833 15.6885 -1.3179 -0.0840 | 134.2833 35.6102  4.8561 0.1364 0.0524
59 [ 134.6067 14.2326  7.7885  0.5472134.6033 354312  6.8561 ~ 0.1935 0.7407
60 | 134.9067 14.3236 22172  0.1548 | 134.9067 33.9988 -3.9058 -0.1149

0.0399




0.0139

LOCO 4900 1|117.3767 31.8464 11.6755  0.3666 | 117.3867 35.8819 -13.4960  0.3761 0,7427
2 |117.8667 22.3416 =-1.1672 -0.0522 |117.8833 43.0568 4.6233  0.1074 " 0.0551
31119.2033 33.4379 10.8337  0.3240 [ 119.2133 31.2182 12.4521 0.3989 0.7229
4[119.6833 28.3539 -1.3837. -0.0488 [119.7033 36.6891  3.7100  0.1011 0.0523
LOCO 4901 50120.5433 . 30.8296 13.1666  0.4271 [120.5567 36.0613 15.0357  0.4170 0.8440
6 1121.0267 21.5900 -1.1191 -0.0518 |121.0400 43.7742 4.1797  0.0955 0.0436
7(122.3533 30.6528  12.8539 0.4193 | 122.3700 34.9850 14.7486  0.4216 0.8409
'8 1122.8367 27.8234 -1.0951 -0.0394 | 122.8600 38.7518 4.0753  0.1052 0.0658
MC EMS-1 9 1123.8467 19.5564  9.5110  0.4863 | 123.8600 32.9222 14.3311 - 0.4353 0.9216
10 | 124.1467 19.4238  2.4834  0.1281 | 124.1700 31.8012 -0.8568 =-0.0269 0.1012
11 |127.2167 20.9269  8.5009  0.4062 [127.2367 29.8281 12.9741 0.4350 0.8412
12 | 127.5267 22.2973  0.7087  0.0318 | 127.5433 29.7832  0.3436  0.0115 0.0433
FC EMS-1 13 (128.2933 21.4132 10.3046  0.4812 | 128.3100. 35.9716 14.2528 ~ 0.3962 0.8775
14 | 128.6067 20.3522  0.3239  0.0159 |128.6233 33.4604 1.0482  0.0313 0.0472
15 1130.1567 27.6024  7.6591 0.2775 [ 130.1667 28.3483 11.2778 0.3978 0.6753
16 | 130.4633 29.1497 2.0074  0.0689 | 130.4800 27.0927. 0.8133  0.0300 0.0989
T-5 17 {131.1233  21.8553° 7.2262  0.3306 | 131.1367 22.4290  8.1463  0.3632 0.6938
18 | 131.5433  16.5502 -1.2153 -0.0734 [131.5600 24.2227 1.5962  0.0659 -0.0075
19 | 134.2467 20.7943  5.5427  0.2666 | 134.2633 21.5770  7.8593.  0.3642 0.6308
20 | 134.6600 17.5228 -1.2394 -0.0707 | 134.6800 24.3124 1.7006  0.0700 --0.0008
SC EMS-2 -21 1135.4533  22.6952 10.5211 0.4636 | 135.4700 _32.4290 14.0962  0.4347 0.8983
22 | 135.7533 .22.6952 1.4783  0.0651 | 135.7800 30.0971 0.9438  0.0314 | 0.0965
23 [136.0867 23.6678 12.4210  0.5248 (136.1033 30.9491 13.5743  0.4386 0.9634
24 [ 136.3833 21.6342  1.2378  0.0572 | 136.4067 31.5770 1.8833 . 0.0596 0.1169
25 |138.7133 20.7058  7.7072  0.3722 | 138.7333 28.7070 10.9386 = 0.3810 0.7533
26 1139.0233 19.8659  0.7327  0.0369 | 139.0333  26.7339 1.5440  0.0578 0.0946
27 | 139.3433  24.5962 11.0983.  0.4512 139.3633 29.9626  11.4605  0.3825 0.8337
28 139.6533 20.4406 -0.6862 -0.0336 |139.6700 32.6083  2.1442. 0.0658 0.0322
TRIP-MLC 29 {140.3233 29.4591 10.4249  0.3539 [ 140.3300 43.4155 16.4970  0.3800 0.7339
30 {140.6333 29.7686 -1.1672 -0.0392 | 140.6500 40.8595 3.5273  0.0863 10.0471
31| 1409500 30.5644 12.2527  0.4009 | 140.9633 = 41.8012 16.4448 0.3§B4 0.7943
32 {141.2667 28.1329  0.2517 ~ 0.0090 | 141.2800 40.1420 - 1.7789  .0.0443 0.0533
33 {143.1933  26.1877  7.5870  0.2897 | 143.2100 35.6577 . 12.4521 ° 0.3492 0.6389
34 1143.5100 26.6740 -1.1672 -0.0438 |143.5300 35.9267 2.6661 - 0.0742| ~ 0.0304
35(143.8267 35.0294 10.2806  0.2935 | 143.8433 43.0119- 15.9751 - 0.3714 0.6649|
36 | 144.1433 322001 -0.5179 -0.0161 | 144.1633 44.0831 1.8833  0.0427 0.0266
LCC EMS-1 37 |144.8233 21.9879  9.3426 0.4249 (144.8333 29.6487 11.5649  0.3901 0:8150
38 [145.1200 18.6722 -0.6862 -0.0368 | 145.1433 30.5007  2.2225  0.0729 © 0.0361
39 1454500 20.0427 11.1464  0.5561 | 145.4633 33.3707 12.9480  0.3880 0.9441
40 | 145.7567 18.1859 1.0694  0.0588 | 145.7733 31.4424 1.1265 ~ 0.0358 0.0946
41 |148.0767 19.3354  7.2743 0.3762 | 148.0967 26.9581 10.5210  0.3903 0.7665
42 1148.3800 18.0533 -0.6622 -0.0367 | 148.4000 27.2272 1.2831 0.0471 0.0104
43 |148.7100 22.2531 10.9059  0.4901 |148.7233 32.6083 13.0524  0.4003 0.8904
44 [149.0067 20.4848 -0.3495 -0.0171 | 149.0267 33.2361 1.5440  0.0465 0.0294
MLC EMS- 45 ]149.6400 28.8844  8.6452  0.2993 | 149.6567 47.4065 13.6787  0.2885 0.5878
- 46 1149.9567 26.8066 -0.4938 -0.0184 | 149.9733 46.7339 1.5962  0.0342 0.0157
47 [150.2700 26.0109 - 11.3628  0.4369 | 150.2900 45.7025 15.3749°  0.3364 0.7733
48 | 150.5900 24.2425 -0.3255 -0.0134 | 150.6067 45.2989 1.3353  0.0295 0.0161
49 |152.9000 24.2425  6.8655 . 0.2832 | 152.9200 37.0926 13.339%1 0.3596 0.6428
50 {153.2133 22.8721 -0.9989 -0.0437 |153.2333 37.3169 2.9793  0.0798 0.0362
511535433 31.4485 10.5692  0.3361 |153.5500 42.3841 13.5482  0.3197 0.6557
. 52|153.8533 30.5644 0.2036  0.0067 | 153.8700 42.4290 0.4480  0.0106 0.0172
SC EMS-1 53 |154.4867 23.1373  8.6692  0.3747 | 154.4933  30.2765 12.0868  0.3992 0.7739
54 | 154.7867 22.7394 -0.6862 -0.0302 | 154.8067 29.3796 1.4396  -0.0490 0.0188
55155.1033° 22.8721 10.6894  0.4674 | 155.1267 32.2048 12.9219  0.4012 0.8686
56 | 155.4200 23.0047 1.6226  0.0705 | 155.4367 31.3527 0.9177  0.0293 0.0998
57 [157.7400 20.7058  8.1161 0.3920 | 157.7633  26.4648 10.3645 = 0.3916 0.7836
— —--—---—- -58-|-158.0533— 19.8217——0.8530 . 0.0430_| 158.0700. 26.8684 ___1.3874  0.0516 _0.0947
59 |158.3733  22.8279 10.3287  0.4525 | 158.3867 30.9491 12.4261 0.4015 0.8540
60 | 158.6733  24.2425 1.8871 0.0778 | 158.6933  28.5725  0.3958

0.0917




0.5137 |

154.8400

1 .4333 .9729 .
2 (113.9200 42.1218  3.5545 113.9033  24.3490 -1.5927 -0.0654
31152633 33.7742 11.7984  0.3493 | 115.2600 31.2973 15.8890  0.5077
411157533 37.4129  3.0853  0.0825[115.7367 28.1518 -1.7613 -0.0626
LOCO 4501 51116.6167 35.1869 13.2506  0.3766 | 116.6133 32.0435 18.5872  0.5800
6 (117.1100 42.6784  3.0853  0.0723 | 117.0933 22.8466 -1.2554 -0.0550
7 |1118.4500 36.3427 13.5857  0.3738 [ 118.4433 30.4053 18.5310  0.6095
8 [118.9367 37.7554 3.7109 0.0983 | 118.9200 29.7480 -2.0423 -0.0687
MC EMS-1 9 1119.9467 31.0773 11.4633  0.3689 [ 119.9367 21.1565 12.3477  0.5836
10 [120.2600 29.3222  2.0353  0.0694 | 120.2467 20.2175 -0.5246 -0.0260
11 [ 123.3567 26.3684  9.2739  0.3517 | 123.3500 24.1612 12.0105 " 0.4971
12 [123.6700 28.5945  2.3704  0.0829 | 123.6567 22.0015 -1.8737 -0.0852
FC EMS-1 13 |124.4400 33.8171 10.5920  0.3132 | 124.4333  21.7199 11.7294  0.5400
14 | 124.7533  34.9301  2.4151 . 0.0691 | 124.7433  18.9969 -0.9181 -0.0483
15 1126.3067 27.6955  9.1175  0.3292 | 126.3000 26.0391  9.7620  0.3749
16 [ 126.6200 29.3222  2.5938  0.0885 | 126.6100 25.3349 -2.4358 -0.0961
T-5 17 |127.2767 22.0448  6.9727  0.3163 [127.2733 20.8748  8.7221 0.4178
18 [ 127.7067 21.5311  2.0130  0.0935 (127.6833 19.4663 -2.4358 -0.1251
19 |130.4067 19.8616  6.1014 = 0.3072 | 130.4033 22.0954  7.7384  0.3502
. 20 ] 130.8300 21.5739 1.8342  0.0850 |130.8133 20.3114 -2.4358 -0.1199
SC EMS=2 21 }131.6200 29.8359  9.9888  0.3348 [131.6067 26.2269 12.2634  0.4676
22 1131.9267 32.1475  3.0630  0.0953 | 131.9167 23.6447 -2.2110 -0.0935
23 {132.2500 28.2948  9.6984  0.3428 (132.2433 24.3020 12.1791 0.5012
24 (132.5567 29.4506  2.6385  0.0896 | 132.5467 20.2175 -1.7894 -0.0885
25(134.8733 26.1116  8.6260  0.3304 | 134.8733 22.1424 10.3522  0.4675
26 [135.1800 28.4660  2.8619  0.1005 {135.1733 18.9499 -1.9299 -0.1018
27 [135.5033 29.6219  9.8548  0.3327 [135.4933 23.8325 11.0268  0.4627
28 [135.8100 30.2640  1.9683  0.0650 | 135.8000 20.4992 -0.9462 -0.0462
TRIP-MLC 29 | 136.4767 36.9849 12.0889  0.3269 |136.4667 - 35.1471 12.1791 0.3465
’ 30 [ 136.7967 40.5808  3.5098  0.0865 | 136.7867 31.9546 -2.0423 -0.0639
31|137.1067 36.7280 12.9155  0.3517 |137.1067 29.5133 13.5844  0.4603
32 (137.4300 37.9266  2.8843  0.0761 | 137.4133  27.4945 -1.2835 -~0.0467
33 1139.3533 32.4472 10.0111  0.3085|139.3533 29.9358 11.1673  0.3730
34 [139.6733  37.0277  2.9960  0.0809 [139.6600 28.1048 -1.4802 -0.0527
35[139.9900 39.4249 12.8708  0.3265 [139.9833 33.3161 13.7249  0.4120
36 1140.3067 41.8650  2.9066  0.0694 | 140.2967 30.4522 -1.3116 -0.0431
LCC EMS-1 37 |140.9767 27.9523 9.4750  0.3390 | 140.9700 25.4288 12.0105  0.4723
38 | 141.2867 32.6184 27279  0.0836 | 141.2767 21.1565 -1.2554 -0.0593
39 | 141.6067 27.3530  9.1175  0.3333 | 141.6000 20.9217  9.5372  0.4559
40 (141.9133 28.1664  2.3257  0.0826 | 141.9067 18.4804 -1.3116 -0.0710
41 | 144.2400 24.8701 8.6260  0.3468 | 144.2333 20.2175 8.5816  0.4245
42 (144.5467 27.1390  1.9236  0.0709 | 144.5367 18.8091 -1.2835 -0.0682
43 [144.8633 29.1082 10.3686  0.3562 | 144.8567 24.1142 12.7412  0.5284
44 |145.1733  31.0773  2.4151  0.0777 | 145.1633  20.0767 -1.0305 -0.0513
MLC EMS- 451145.8033 42.3359 12.0665  0.2850 | 145.7967 .35.5227 11.7575  0.3310
46 | 146.1200 44.8616 1.5438  0.0344 | 146.1100 33.0344 -0.8900 -0.0269
47 [ 146.4333  39.0397 11.9102  0.3051 | 146.4267 27.5414 10.6614°  0.3871
48 1 146.7500 41.1373  2.0576  0.0500 | 146.7400 23.2222 -0.7495 -0.0323
49 | 149.0567 34.2451 11.3516  0.3315 | 149.0500 27.4475 9.9869  0.3639 |
50 | 149.3733  37.2417  2.2811  0.0613 | 149.3667 25.2879 -0.7495 -0.0296
51 149.6900 38.3975 12.0219 103131 [ 149.6800 31.7198 11.1954  0.3530
52 | 150.0067  40.5808 1.6555  0.0408 | 149.9933 29.9828 -1.0868 -0.0363
SC EMS-1 53 1150.6333 27.0534  9.5420  0.3527 | 150.6267 27.1659 10.5209  0.3873
54 (150.9400 30.6921  2.4151  0.0787 | 150.9300 22.7997 -1.3397 -0.0588
55 ]151.2633 29.1082 10.0335  0.3447 {151.2533 24.1612 11.7013  0.4843
56 [151.5733 30.9489  2.9513  0.0954 | 151.5633 20.4992 -1.7051 -0.0832
57 |153.9033 25.7263  8.8047  0.3423 [ 153.83967 22.0015 12.3758  0.5625
58 [154.2133 28.8085  3.2641  0.1133 | 154.2000 18.7152 -1.3397 -0.0716
59 (154.5333 25.0842  9.0728  0.3617 | 154.5233 25.4757 11.4765  0.4505
60 27.6099  2.4151  0.0875 | 154.8267 21.1565 -2.0142 -0.0952




"04.343

41.67

70.1478

LOCO 4900 1 . 94.3367 25.3238  8.2138  0.3244 0.4722
: 2| 94.8400 329876 -2.6056 -0.0790 | 94.8467 34.0972  2.2455  0.0659 -0.0131
3| 96.2167 31.0312 5.6523  0.1822 | 96.2200 34.4553  9.1026  0.2642 0.4463
4| 967167 23.1150 -0.8239 -0.0356 | 96.7167 41.8860 -0.9291 -0.0222( -0.0578
LOCO 4901 S| 97.6067 40.7219 5.7089  0.1402 | 97.6067 25.5476  7.4518  0.2917 0.4319
6| 98.1033 305763 —2.3793 -0.0778 | 98.1067 35.5744  2.0550  0.0578 -0.0201
7| 99.4867 30.1213  6.2462  0.2074 | 99.4867 38.0364  9.0074  0.2368 0.4442
8| 99.9833 23.0695 -0.6542 -0.0284 | 99.9833 43.0945 -0.9926 -0.0230 -0.0514
MC EMS-1 91101.0367 33.8065 4.6908  0.1388 [ 101.0267 17.1322  5.1661  0.3016 0.4403
110 [101.3567 _ 32.1686 -2.8884 -0.0898 |101.3533 19.1017  4.3407  0.2272 0.1375
11 [104.5567 9.9666 2.1738  0.2181 | 104.5633 42.9155  8.9439  0.2084 0.4265
12 [104.8800 15.8356  3.8424  0.2426 | 104.8867 37.8125 -5.8180 -0.1539 -0.0888
FC EMS-1 13[105.6967 36.9002 4.9736  0.1348 [105.6900 18.2065  5.1026 _ 0.2803 0.4151
14 | 106.0100 27.9830 -2.6056 -0.0931|106.0133 24.9657  2.0550  0.0823 -0.0108
15[107.6333 21.0676 - 6.3593  0.3019 | 107.6300 34.2763  9.1344  0.2665 0.5683
16.{107.9467 18.0194  0.2225  0.0124 | 107.9500 37.3202 -0.4847 -0.0130 | -0.0006
T-5 17 [108.6400 29.8938  3.4465  0.1153 [108.6333 12.9693  3.6741  0.2833 0.3986
18 | 109.0767 20.4762 -2.6904 -0.1314 |109.0767 20.6684  2.4360  0.1179 -0.0135
19 |111.8700  17.4735  3.6444  0.2086 | 111.8700 24.2495  7.3249  0.3021 0.5106
20 |112.3033 16.2906 -0.1169 -=0.0072 [112.3033 25.5476 -0.7704 -0.0302| -0.0373
SC EMS-2 21 [113.1233 333060 4.5211  0.1357 [113.1167 19.0570. 5.3884  0.2828 0.4185
22 (113.4333  33.0786 -1.0784 -0.0326 |113.4367 18.9675 -0.3577 -0.0189 -0.0515
23 |113.7667 32.5326  2.9374  0.0903 | 113.7667 22.3694  6.4360  0.2877 0.3780
24 | 114.0800 29.4844 -3.0015 -0.1018 |114.0800 25.1447 1.8646 0.0742 | -0.0277
25 [116.4533 19.5663  5.9069  0.3019 | 116.4567 31.4562  8.4677  0.2692 0.5711
26 {116.7633 ~ 16.7910 -1.5592 -0.0929 | 116.7700 34.4553  2.0868  0.0606 [ -0.0323 |.
27 [117.1067 13.0149 - 7.9713 .0.6125 [117.1000 38.1259  9.1026  0.2388 0.8512
28 [117.4067 129239  0.7315  0.0566 | 117.4100 '37.1411 -2.9291  -0.0789 -0.0223
TRIP-MLC 29 |118.1067 42.7237 2.8243  0.0661 [ 118.1033 26.2190  6.7534¢  0.2576 0.3237
30 [118.4300 41.9958 - -1.7006 -0.0405 | 118.4300 27.2933 ~1.4370: -0.0527 | -0.0931
31 [118.7533 44.1341 42666  0.0967 | 118.7500 28.6362 , 7.5471  0.2636 0.3602
32 (119.0733 37.4007 -3.0015 —0.0803 {119.0767 35.0820  2.1820 0.0622 | -0.0181
33 [121.0367 28.0740  7.8582  0.2799 | 121.0367 40.0507  9.8328  0.2455 0.5254
34 [121.3533 245253 -1.2198 -0.0497 |121.3567 44.7508 -1.3101 -0.0293 -0.0790
35 | 121.6800 20.7947 10.4600 = 0.5030 [121.6767 49.7642 12.8487  0.2582 0.7612
36 | 121.9967 20.9312 -0.0038 -0.0002 |121.9967 49.8537 -2.2307 -0.0447 | -0.0449
LCC EMS-1 37 [122.6733 32.7146 4.0969  0.1252/[122.6667 17.6693  5.1344  0.2906 0.4158:
: 38 |122.9767 26.6636 -1.8137 -0.0680 [122.9800 22.2799  1.1026  0.0495 -0.0185
39 1233100 33.0786 -3.8989  0.1179 [123.3067 20.3551 = 6.5630  0.3224 |-~  0.4403
40 | 123.6167 27.9375 -2.9449 -0.1054 |123.6167 24.5180  2.6265  0.1071 0.0017
41 [125.9600 20.3397 6.7836  0.3335 | 125.9533 29.8448  9.1661 - 0.3071 | ' 0.6406
42 |126.2633 16.5635 -0.9653 -0.0583 |126.2633 34.0077  1.6423 = 0.0483 -0.0100
431126.5900 11.4680 . 9.4985  0.8283 | 126.5000 39.1107 10.5312"  0.2693 1.0975
] 44 1126.9000 11.8320° 0.5901  0.0499 | 126.8967 37.9468 -2.2624 -0.0596 | -0.0097
MLC EMS- 45 |127.5333 458174 -3.1995 -0.0698 |127.5300 27.2933  3.1344  0.1148 0.0450
46 | 127.8467 42.6782 -1.7572 -0.0412 [127.8500 29.6210  0.6582  0.0222| -0.0189
47 [ 128.1667 41.4953 - -2.8884 -0.0696 | 128.1633 30.6505  5.1661  0.1686 0.0989
48 [128.4800 38.4926 -2.7187 -0.0706 | 128.4800 32.7991  1.8011  0.0549 -0.0157
49 {130.7933 25.7537  2.0890  0.0811 | 130.7900 40.9907  5.8645  0.1431 0.2242
50 [131.1067 23.5244 -1.2198 - -0.0519 |131.1100 43.2288  1.4201  0.0320 | -0.0190
51 (1314267 22.3815  1.5517  0.0695 |131.4233 45.7355  3.6741  0.0803 0.1498
52 [131.7367 22.0231 0.4770  0.0217 | 131.7400 46.4518 -3.0878 -0.0665 -0.0448
SC EMS-1 53 132.3667 36.1268  5.4827  0.1518 [132.3633 15.7893  3.6741  0.2327 0.3845
: 54 |132.6733 33.4425 0.8446  0.0253 [132.6800 18.6989 -0.4529 -0.0242 0.0010
55 (132.9967 32.4416 4.4928  0.1385 [ 132.9933 21.2056 7.4518  0.3514 0.4899
56 |133.3033 28.1650 -3.0581 -0.1086 {133.3033 25.6819  2.5630  0.0998 -0.0088
o 57 [135.6300 19.5663  7.0946  0.3626 | 135.6267 31.5010 11.1661  0.3545 0.7171
T T587135.9367 155626  —1.4744 070947 | 1359333 35:3058° 4:9122-—0:1391-- -—0.0444-|—
59 |136.2567 14.6982  8.9329  0.6078 [136.2533 35.8878  7.3249  0.2041 0.8119
60. 14.5162 0.1244 | 136.5600 34.0972 -3.9450 -0.1157 0.0087

136.5567

1.8062



P

LOCO 4900 1] 89.0133 33.5204 12.8635 0.3838 | 89.0267 35.5291 14.2119  0.4000 0.7838
2| 89.3767 29.0112 -1.4703 -0.0507 | 89.3933 39.83d0  3.2777  0.0823 0.0316
3| 90.4000 34.5814 - 11.2522  0.3254 | 90.4133 30.4170 ' 12.3069° 0.4046 0.7300
41 90.7700 28.4807 -1.4703 -0.0516 | 90.7800 36.5605 - 2.7818  0.0761 0.0245
LOCO 49501 51 914200 31.7963 11.5889  0.3645 | 91.4333 35.2152 12.8027  0.3636 0.7280
6| 91.7867 25.2092 -0.9652 -0.0383 | 91.8067 40.1031 3.0689  0.0765 0.0382
7| 92.8133 33.1226 10.1459  0.3063 | 92.8233 34.7668 11.4718 ° 0.3300 0.6363
© 8 93.1833 29.4090 -1.0855 -0.0369 | 93.2000° 36.2914  3.1211 0.0860 0.0491
MC EMS-1 9 939633 21.1420 7.8130 0.3696 | 93.9733 32.0314 10.6889 - 0.3337 0.7033
10| 94.2067 21.3631  2.8828  0.1349 | 942200 30.2376 -1.1587 -0.0383 0.0966
11| 96.6000 23.8830  6.6346  0.2778 | 96.6067 26.8744  9.5929  0.3570 0.6348
12 | 96.8400 = 23.3083  0.7183 0.0308 | 96.8533 30.5515 -0.6367 -0.0208 0.0100
FC EMS-1 13| 97.4400 24.4577 9.8092 0.4011 | 97.4533 329282 11.6023  0.3524 0.7534
14 | 97.6767 19.0642 -0.3640 -0.0191 | 97.6933 33.7354 1.1378  0.0337 0.0146
15| 98.8967 27.2870 7.3080  0.2678 | 98.9000 27.1435 9.9843  0.3678 0.6357
16 | 99.1333 28.8785 1.4157 - 0.0490 | 99.1467 27.6367  0.9290 - 0.0336 0.0826
T-5 17| 99.6467 24.6787  6.9232  0.2805 | 99.6533 19.4305  6.5919  0.3393 0.6198
18 [ 99.9767 17.8706 -0.9412 -0.0527 | 99.9867 23.4663 1.0595  0.0452 -0.0075
19 1102.0733  22.3799  5.7207  0.2556 | 102.0833  19.6098 6.9572  0.3548 0.6104 |
20 1102.3967 19.6831 -1.1336 -0.0576 | 102.4133 22.4350 1.1900  0.0530 | . -0.0046
SC EMS-2 211103.0133 22,5567 9.0636  0.4018 | 103.0233 32.4349 12.5678  0.3875 0.7893
22 | 103.2567 23.3083 1.5841  0.0680 [ 103.2667 29.0717  0.1200  0.0041 0.0721
23 }1103.5067 24.6345 11.4686  0.4656 | 103.5167 30.2376 11.5240  0.3811 0.8467 |
24/103.7400 23.7503  2.0410  0.0859 | 103.7533  30.1031 0.5376. 0.0179 0.1038
251055467 19.7274  8.4383 . 0.4278 | 105.5533 28.2645 . 10.7933  0.3819 0.8096
26 1105.7833  19.9926  0.6221 0.0311 { 105.7933  27.0538 1.2944  0.0478 0.0790
27 |106.0333  26.6239 109395 = 0.4109 [ 106.0433  26.8296 10.3497  0.3858 | 0.7967
28 | 106.2700  23.5293 -0.3159 -0.0134 | 106.2900 28.8923 1.2683  0.0439 0.0305
TRIP-MLC 29 1106.8067 31.1332  10.7471 0.3452 | 106.8133  41.4484 -15.4123  0.3718 07170 | |
- 30{107.0433 31.6195 -0.9893 -0.0313 | 107.0600 39.2511 2.8601 0.0729 0.0416 |
31 (107.2900 32.0616 11.9496  0.3727 | 107.3000 41.4932 15.9342-  0.3340 0.7567
32 |107.5333 29.8069  0.5740. 0.0193 | 107.5500 39.4753 - 0.9290  0.0235 0.0428
33 109.0333 27.5523  8.1497  0.2958 | 109.0400 34.9910 12.9071 0.3689 0.6647
34 1109.2767 28.3922 -1.1336 -0.0399 | 109.2900 34.2735 1.6597  0.0484 0.0085
351095200 36.8361 10.9395  0.2970 | 109.5333 40.1928 15.0470  0.3744 0.6714
. 36 [109.7633  36.4382 1.2955  0.0356 [ 109.7767 39.7892  0.9029  0.0227 0.0582
LCC EMS-1 37 |110.2900 22.2030 9.785F  0.4407 [ 110.2967 28.6233 11.3935  0.3981 - 0.8388
38 |110.5233  20.3463 1.1271  0.0554 | 110.5367 29.2063 1.3205  0.0452 0.1006
39 | 110.7667 23.3967 10.6750  0.4563 | 110.7800 29.4305 11.4457  0.3889 0.8452
40 | 111.0033  20.3021 1.5600 . -0.0768 |111.0233 29.6995  0.6159  0.0207 0.0976
41 [ 112.7900  19.6831 8.0535  0.4092 | 112.7967 = 26.9193 10.5324  0.3913 0.8004 |
‘42 [113.0167 19.4179  0.7664  0.0395 | 113.0367 25.8879  0.6942  0.0268 0.0663
43 | 113.2600 23.9272 109876  0.4592 |113.2733 30.7309 11.9415  0.3886 0.8478
44 (113.4933 24.0156  0.5018 ~ 0.0209 |[113.5067 29.6098 -1.0021 -0.0338 -0.0129
MLC EMS~ 45 1 113.9767  29.6301 8.7269  0.2945 (113.9900 45.5739 13.0115  0.2855 0.5800
46 | 114.2167 27.8617 -0.2918 -0.0105 |114.2300. 44.8565 1.1117  0.0248 0.0143
47 |114.4567 29.9395 11.8534  0.3959 |114.4667 42.0313 13.9770 0.3325|° 0.7285 |
48 |114.6933 269334  0.2854  0.0106 [114.7067 41.7174 -1.1848 -0.0284 -0.0178
49 | 116.4333 256955  6.8510  0.2666 | 116.4467 . 36.0672 ., 12.6983  0.3521 0.6187
50 | 116.6733 25.2976 -1.1336 -0.0448 | 116.6867 35.3049  2.6514  0.0751 0.0303
51 1116.9100 35.6425 10.7952 - 0.3029 [116.9200 38.7578 11.8372  0.3054 0.6083
52 |117.1433  36.8361 1.3195  0.0358 | 117.1567 38.6233 -0.9760 --0.0253 |  0.0105
SC EMS-1 53 | 117.6200 26.1376  8.7269  0.3339 [117.6267 27.5022 10.9760  0.3991 0.7330
' 54 1117.8467 23.7945 -0.3880 -0.0163 [117.8600 27.5471 1.0073  0.0366 0.0203
551118.0867 22.8220  9.1117  0.3993 [ 118.0967 32.7488 13.3768  0.4085 0.8077
56 [118.3167 26.6239  3.3878 - 0.1273 | 118.3300 29.9686 -1.4457 -0.0482 0.0790
57 1120.0433 22.2472  9.0396  0.4063 | 120.0567 25.4843 10.2714  0.4031 0.8094
58 120.2767 23.6619 1.6803  0.0710 {120.2933 24.3632  0.9290 * 0.0381 0.1091
59 1120.5100 24.3251 10.7712  0.4428 1 120.5233  30.0134 - 11.8111 - 0.3935 0.8363
60 [ 120.7400 23.9714 1.9448  0.0811]120.7533 29.4305 0.5115 00174 0.0985 |




0.8803 |

LOCO 4900 1| 86.0233 34.0853 12.3905 0.3635 | 86.0167 . 17.9005  0.5168
- 2| 86.3933 404209 3.2976  0.0816 | 86.3800 26.4225 -2.3637 -0.0895| -0.0079
3| 87.4100 32.2018 11.7649  0.3654 | 87.4067 32.8544 16.2141  0.4935 0.8589
4| 877800 33.7429  2.5827 0.0765| 87.7700 31.1643 -2.4199 -0.0777| -0.0011
LOCO 4901 5| 88.4367 33.9569 12.5692 0.3702 | 88.4300 32.8544 18.1253  0.5517 0.9218
6| 88.8067 41.3627 2.8954  0.0700 | . 88.7933 24.4037 ~-1.8297 -0.0750 | -0.0050
7| 89.8233 35.1555 13.0384  0.3709 | 89.8200 32.6666 19.5587  0.5987 0.9696
8| 90.1933 34.8131 26720 0.0768 | 90.1833 31.7746 _-2.5323 -0.0797 | -0.0029
MC EMS-1 9] 90.9633 27.2360 10.0447  0.3688 | 90.9567 23.5117 12.3918  0.5271 0.8959
, 10| 91.2033 28.6059  1.5103  0.0528 | 91.1967 21.4929 -0.3682 -0.0171 0.0357
11| 93.5867 25.1384 9.5755 0.3809 | 93.5800 25.0141 12.9820 0.5190 | _ 0.8999
. 12| 93.8300 26.8935  2.1135  0.0786 | 93.8233 24.2629 -1.9702 -0.0812 | -0.0026
FC EMS-1 13| 94.4300 30.6179 10.7149  0.3500 | 94.4267 25.8122 14.4716  0.5607 0.9106
b 14 | 94.6733 33.4860 2.4710 -0.0738 | 94.6633 19.8967 -1.4081 -0.0708 0.0030
15| 95.8867 23.6829  8.2350  0.3477 | 95.8833 32.7136 11.1551  0.3410 0.6887
_ 16 | 96.1300 28.9483 25156 0.0869 | 96.1233 25.7652 -2.8696 -0.1114{ -0.0245
|T-5 17| 96.6433 19.3165 6.9839 0.3616 | 96.6300 23.8404 10.0871  0.4231 0.7847
' 18 | 96.9767 21.4997  1.6890  0.0786 | 96.9600 19.7558 -2.5604 -0.1296 | -0.0510
19| 99.0833 20.9432  7.5201 - 0.3591 | 99.0833 20.3192  9.9466  0.4895 0.8486
20 | 99.4167 20.9432  1.4656  0.0700 | 99.4067 21.0704 -2.3356 -0.1109| -0.0409
SCEMS-2 = 21[100.0333 262942  8.7489  0.3327 [100.0267 30.7887 11.0989  0.3605 0.6932
22 [100.2700 30.5322  2.1358  0.0700 | 100.2667 25.4366 -2.0545 -0.0808 | -0.0108
23 100.5200 26.5083  8.9723  0.3385 | 100.5200 24.6854 11.3238  0.4587 [  0.7972
24 |100.7633  29.5477 ° 2.2475 - 0.0761 [ 100.7500 20.3192 -1.6329 -0.0804 | -0.0043
25 [102.5633 253953  8.5031  0.3348 [102.5567 25.1549 11.2675 -0.4479 0.7828
26|102.8033 29.6333  2.9401  0.0992 | 102.7967 = 20.3192 -2.1107  -0.1039 |  -0.0047
27 |103.0533 26.9364  9.2180  0.3422 [103.0500 26.3286 11.6048  0.4408 0.7830
28 {103.2933 28.7343  2.4486 . 0.0852 | 103.2833 22.0563 -1.7735 —0.0804 0.0048
TRIP-MLC 29 [103.3100 34.9415 11.2958  0.3233 | 103.8033 37.5962 11.7734  0.3132 0.6364
" 30 |104.0600 38.6658  3.0295, 0.0784 |104.0533 33.8403 -2.3075 -0.0682 0.0102
31 [ 104:3067 35.0699 11.9437  0.3406 | 104.2967 34.1690 -13.0944 = 0.3832 0.7238
32 (104.5533 37.2959  2.8731 = 0.0770 [104.5433 298497 -1.6329 ' -0.0547 0.0223
33 1106.0567 30.8747 10.2457  0.3319 | 106.0533 32.5727 11.6610  0.3580 0.6899
'34 (106.3033 35.7976  2.4486  0.0684 |106.2933 29.3333 -1.4643  -0.0499 0.0185’
357106.5467 37.8953 12.8150  0.3382 | 106.5433 ~ 35.3806  14.1062  0.3986 0.7368
36 | 1067967 40.2497  2.9401  0.0731 | 106.7833 32.8544 -1.9702 -0.0600 0.0131
|LCCEMs-1  37107.3200 259518 9.1510  0.3526 {107.3133 27.5962 12.8415  0.4653 0.8180.
" 38(107.5567 30.6179  2.5827  0.0844 |107.5500 22.1502 -1.2957 -0.0585 0.0259
30 | 107.8067 25.9946  8.9052  0.3426 | 107.8000 22.9014 11.1832  0.4883 0.8309
40 [108.0433 27.7925  1.8231  0.0656 | 108.0400 18.9577 -0.9865 -0.0520 0.0136
41 [109.8400 22.9980 8.0339  0.3493 [109.8300 23.8404 10.6492  0.4467 0.7960
42 [110.0767 26.5083  1.8007  0.0679 {110.0700 22.6666 -1.3519 -0.0596 0.0083
43 (1103233 27.2360  9.5308  0.3499 |110.3200 25.6244 12.4199  0.4847 0.8346
- } 44 1110.5600 30.7891  2.1135  0.0686 | 110.5533 20.1314 -1.0989 -0.0546 0.0141
[MLC EMS- 45| 111.0467 414911 12.1001  0.2916 | 111.0400 36.6103 12.4199  0.3393 0.6309
: 46 [111.2000 43.6315 1.7113  0.0392 | 111.2833 34.7793 -1.3800 -0.0397 |  -0.0005
-47 | 111.5300 34.8131 10.4691  0.3007 |111.5233 31.4460 10.0871  0.3208 0.6215
48 [111.7733 37.6384  1.5103  0.0401 | 111.7600 26.2347 -1.0989 -0.0419|{ -0.0018
49 (1135333 32.2446 10.4915  0.3254 [ 113.5267 30.8826 10.0028  0.3239 |  0.6493
50 [113.7733  36.5254, 2.4263  0.0664 | 113.7667 27.2676 -1.2395 -0.0455 0.0210
'51114.0133  36.9963 11.1170  0.3005 | 114.0067 34.4037 10.8460  0.3153 0.6158
: 52 |114.2533 38.0665 1.2645  0.0332 | 114.2433 33.6995 -1.6329 -0.0485| -0.0152
SC EMS-1 531147300 24.2822 8.6818  0.3575 | 114.7233 30.6479 9.6374  0.3145 0.6720
‘ 54 |114.9633 27.4500 2.6720 0.0973 | 114.9533 25.4366 -2.4480 -0.0962 0.0011
55|115.2033 27.7069  9.9553  0.3593 |115.2000 25.0141 12.7290  0.5089 0.8682
56 |115.4367 30.9603  2.8954  0.0935 | 115.4300° 20.8357 -2.0545 -0.0986| -0.0051'
Ll STI117.1867_ 24.2822  8.7489  0.3603 | 117.1767 24.7793 12.2231  0.4933 0.8536'
58 [117.4133 27.2788  2.5380  0.0930 | 117.4133 22.6666 -1.1551" =0.0510| —0:0421
59 |117.6567 23.9826  8.5701  0.3574 |117.6500 27.6432 12.0545  0.4361 0.7934
60 [ 117.8833 27.4500 2.3146  0.0843 | 117.8767 21.5868 -2.1388 -0.0991 -0.0148

R



»

LOCO 4900 1] 71.7733 429951 5.8107 0.1352] 71.7700 24.7329  8.3291  0.3368 0.4719
2| 72.1433 33.2590 -2.2492 -0.0676| 72.1433 33.1930  1.6942  0.0510 -0.0166

3| 73.1667 31.3027 5.2734  0.1685| 73.1633 34.0883  9.1545  0.2686 0.4370

4] 735333 24.0234 -0.7221 -0.0301 | 73.5367 41.9665 -1.0995 -0.0262 ~0.0563

LOCO 4901 5] 74.1967 42.0397 54148 0.1288 | 74.1933 23.8376 7.4402  0.3121 0.4409
6| 74.5633 31.6667 -2.3341 -0.0737 | 74.5633 34.4912  1.5355 0.0445| -0.0292

7| 75.5867 30.9842 5.8673  0.1894 | 75.5833 36.8636  9.1862- 0.2492 0.4386

8| 75.9533 24.0234 -0.7787 -0.0324 | 75.9533 42.5932 -1.1312 -0.0266 -0.0590

{MC EMs-1 9] 767333 349879 5.0754 0.1451 | 76.7267 16.4966. 5.1862  0.3144 0.4594
10| 76.9700 32.8041 -2.7300 -0.0832 | 76.9667 18.1080  3.6942 - 0.2040 0.1208 |

11| 79.3500 13.3318  2.6150  0.1962 | 79.3533 35.9236  5.5672  0.1550 0.3511

12| 79.5867 15.0152  3.6331  0.2420 | 79.5900 36.6398. -5.4169 -0.1478 0.0941.

FC EMS-1 - 13| 80.1933 37.7176  5.5845  0.1481 | 80.1900 16.9442 4.9640  0.2930 0.4410
14| 80.4300 30.2563 -2.6169 -0.0865| 80.4300 22.7633 '1.9164  0.0842 -0.0023

15| 81.6433 22.2490 6.8854  0.3095 | 81.6400 33.5959  9.3132  0.2772 0.5867

16 | 81.8800 20.9296  0.8899  0.0425 | 81.8800 34.4912 -1.8931 -0.0549 -0.0124

T-5 17| 82.4000 30.5748 3.7745  0.1235| 82.3900 12.9603  3.6942 - 0.2850 0.4085
18 | 82.7233 21.1571 -2.4472 -0.1157 | 82.7233 19.8985 2.0434  0.1027 -0.0130

19| 84.8300 17.6084  3.2655 0.1855 | 84.8267 23.9272  7.2497  0.3030 0.4884

20 | 85.1567 16.6985  0.1263  0.0076 | 85.1533 25.2253 -1.0677 -0.0423 -0.0348

SC EMS-2 21| 857733 33.0770 37745 0.1141 | 85.7700 19.3166 5.4085  0.2800 0.3941
22| 86.0100 32.8041 -1.0332 -0.0315| 86.0100 19.9880 -0.3693 ~ -0.0185 -0.0500

23| 86.2633 33.0315 2.8413  0.0860 | 86.2600 22.0471  6.4243  0.2914 0.3774

24| 86.5000 29.9833 -2.5038 -0.0835 | 86.5000 24.8224  1.4085  0.0567 | -0.0268

- 25| 88.3000 22.5220 7.5075  0.3333 | 88.3033 29.7015  8.2656 . 0.2783 0.6116

26 | 88.5400 - 18.1544 -1.8816 -0.1036 | 88.5433 33.4169 2.7418  0.0821 | .-0.0216

27| 88.7933 117395 57824  0.4926 | 88.7933 37.4455 7.5672  0.2021 0.6947

: " 28| 89.0300 12.8314  1.6252  0.1267 | 89.0333 36.1026 —4.3693 -0.1210 0.0056
TRIP-MLC =~ 29 [ 89.5500 44.5420 -3.1542 -0.0708 [ 89.5467 25.0910 6.2974 . 0.25107( . 0.1802
30 [ 89.7967 44.9515 -1.2029 -0.0268 | 89.7933 24.7329 -1.6074 -0.0650 -0.0918’

31| 90.0433 45.1335  3.9442  0.0874 | 90.0400 28.0453  7.3450 . '0.2619 0.3493'|

32| 90.2867 38.8550 -2.1078 -0.0543 | 90.2867 32.8349 -1.1312 -0.0345 -0.0887

33| 91.7867 29.3009  7.7621  0.2649 | 91.7833 39.6389  9.7259 - 0.2454 0.5103|

34| 92.0300 25.7067 -0.8635 -0.0336 | 92.0300 44.1599 -1.9249 -0.0436 -0.0772 |

35| 922767 23.1134 10.4204  0.4508 | 92.2733 47.3381 . 12.3926  0.2618 |  0.7126

) 36| 92.5233 20.7022  0.1546  0.0075 | 92.5200 49.7552 -2.3058 -0.0463 -0.0389.
LCC EMS-1 37| 93.0433 32.5311 42836 0.1317 | 93.0367 18.1528 5.5354 . 0.3049 | . 0.4366
38 | 93.2800 26.8441 -1.7968 -0.0669 | 93.2767 22.2709  1.0910  0.0490 -0.0179

. 39| 93.5333 33.6685 3.9159  0.1163 | 93.5233 19.8985  6.4878 ° 0.3261 0.4424

40 [ 93.7667 28.1635 -2.6169. -0.0929 | 93.7700 = 23.9272  2.1704 '0.0907 -0.0022

41| 955733 22.1125 6.8005  0.3075 | 95.5667 28.9406  8.8688 . 0.3065 0.6140 |'

42 | 95.8067 18.4729 -0.7787 -0.0422 | 95.8067. 31.2682  0.8370  0.0268 -0.0154

43| 96.0567 10.3746  7.6489  0.7373 | 96.0567 40.1313  9.5354  0.2376 0.9749

: 441 96.2967 12.2399  1.2010  0.0981 | 96.2967 37.1322 -3.0360 -0.0818 0.0164
MLC EMS-  45] 967900 45.8159 -3.3805 -0.0738 | 96.7867 27.0605 = 2.1704  0.0802 0.0064
46| 97.0333 - 43.8596 -1.2029 -0.0274 | 97.0333 28.7615 -0.4963 -0.0173 -0.0447

47| 97.2800 42.6767 -2.8431 -0.0666| 97.2800 29.1196 4.6783  0.1607 0.0940

48 | 97.5267 40.9478 -2.4189 -0.0591 | 97.5267 31.2682 1.3767  0.0440 -0.0150

49 | 99.3367 26.4801  1.2575  0.0475| 99.3333 40.8475 5.0910  0.1246 0.1721

50| 99.5833 24.6603 -1.1463 -0.0465| 99.5833 41.5189  0.9640  0.0232 -0.0233

51| 99.8300 23.8869  1.4555  0.0609 | 99.8300 45.0959  2.8370  0.0629 0.1238

52 |100.0800 23.2954  0.3526  0.0151 | 100.0800 45.5028 -2.9725 -0.0653 -0.0502.

SC EMS-1 53[100.5767 37.4901  5.5279  0.1475[100.5700 14.9299  3.5355  0.2368 | . 0.3843
54 [100.8133 33.8960 0.7768  0.0229 | 100.8167 17.8394 -0.7185 -—0.0403 -0.0174

55[101.0700 32.3946  3.9725  0.1226 | 101.0633 21.6890  7.9481  0.3665 0.4891

56 | 101.3067 28.8004 -2.8149 -0.0977 [101.3100 24.8672  2.2339  0.0898 -0.0079

57 |103.1433 207477  7.9317 . 0.3823 [103.1367 31.1787 ~ 11.4085  0.3659 0.7482
58 (103.3767 16.8805 -1.5422 -0.0914 |103.3767 33.7750  4.1704  0.1235 0.0321 {.

59 | 103.6367 13.6048  8.3842  0.6163 | 103.6300 35.3864  6.4243  0.1816 0.7978 |

60 103.8700 14.6512  1.7949  0.1225 | 103.8733 32.7454 —4.0519 -0.1237 -0.0012 |




LOCO 4900 1] 82.4425 34.1423 124777  0.3655 | 82.4550 34.9047 13.3533  0.3826
’ 2| 827850 28.8815 -1.1346 -0.0393 | 82.8000 38.2679 2.9149  0.0762 0.0369
3| 83.7350 35,0265 10.3613  0.2958 | 83,7425 30.2858 11.3700 0.3754 0.6712
4| 84.0725 29.4120 -1.1346 -0.0386 | 84.0875 35.3979  2.5235 0.0713 0.0327
LOCO 4901 5| 84.6850 33.4350 12.8144  0.3833 | 84.6875 33.9630 13.3794  0.3939 0.7772
6| 85.0200 262732 -0.9422 -0.0359 | 85.0350 38.8957 2.7062  0.0696 0.0337
7| 859700 33.8771 12.1651  0.3591 | 85.9775 34.0078 12.9880  0.3819 0.7410
: 8| 86.3075 29.2352 -0.9422 -0.0322 [ 86.3200 35.9809  3.0715  0.0854 0.0531
MC EMS-1 9| 87.0200 21.8081 8.3892  0.3847 | 87.0300 31.0033 11.3961 0.3676 0.7523
‘ 10 | 87.2400 21.8081  2.3767  0.1090 | 87.2575 28.8060 -1.4953 -0.0519 0.0571
11| 89.4475 26.6268 ' 7.6437  0.2871 | 89.4550 26.7432 10.4045  0.3891 0.6761
12| 89.6700 25.0795 1.2945  0.0516 | 89.6825 27.9989 -0.8690 -0.0310 0.0206
FC EMS-1 13| 90.2250 25.0795 10.5537  0.4208 | 90.2350 31.9002 11.8137  0.3703 0.7911
14| 90.4425 19.1556 . -0.3650 - -0.0191 | 90.4575 33.6939 1.5057  0.0447 0.0256
15| 91.5725 27.0689  7.2108  0.2664 [ 91.5800 27.3711 10.3001  0.3763 0.6427
16 | 91.7925 27.2458  0.8856  0.0325 | 91.8100 28.2231 . 1.0360  0.0367 0.0692
T-5 17| 92.2725 23.0017 7.8120  0.3396 | 92,2850 20.7791 7.1947  0.3462 0.6859
18 | 92.5750 19.4208 -0.7979 -0.0411 | 92.5900 21.6760 0.6446  0.0297 -0.0113
19 | 94.5350 22.3386 5.3108  0.2377 | 94.5450 20.1065 7.2208  0.3591 0.5969
207} 94.8375 19.6419 -0.7979 -0.0406 | 94.8525 22.1693 0.9316  0.0420 0.0014
SC EMS-2 21| 95.4125 23.2228 94715  0.4079 | 954200 32.1244 12.4139  0.3864 0.7943
22| 95.6325 24.8585 1.8236  0.0734 | 95.6450 27.8195 -0.5819 -0.0209 0.0524
23| 95.8700 25.1680 11.2993  0.4490 | 95.8775 30.9585 11.5788  0.3740 0.8230
24| 96.0900 23.5765 . 1.6552  0.0702 | 96.1000 30.5997 0.5663  0.0185 0.0887
25| 97.7650 20.9681 8.4614  0.4035 | 97.7750 28.4921 10.8481 0.3807 0.7843
26| 97.9900 20.8355 0.9337  0.0448 | 97.9975 26.9226 0.9316  0.0346 0.07%4
27| 98.2225 28.1741 11.2993  0.4011 [ 98.2275 27.0123 10.4828  0.3381 0.7891
28| 98.4425 24,7701 0.0679  0.0027 | 98.4525 29.2993 1.0360  0.0354 ' 0.0381
TRIP-MLC 29| 98.9275 31.6224 10.8423 = 0.3429 | 98.9375 41.1379 153105  0.3722 0.7151
"30| 99.1575 31.6666 -1.0384 -0.0328 | 99.1700 38.9405  2.3930  0.0615 0.0287
31| 99.3825 32,1087 11.9486  0.3721 | 99.3925 40.0616 15.7281 0.3926 0.7647
32| 99.6100 31.2687 0.7173  0.0229 | 99.6250 38.5370  0.1227  0.0032 0.0261
33(101.0025 27.7763  8.7019  0.3133 |101.0125 34,7701 13.0402  0.3750 0.6883
34 [101.2350 28.7489 -1.0384 -0.0361 | 101.2450  33.6042 1.3492  0.0402 0.0040
35(101.4625 36.8832 11.6841 0.3168 | 101.4725 39.9271 15.4671 0.3874 0.7042
36 | 101.6850  36.6622 1.0540  0.0288 [ 101.6975 39.0302  0.7229  0.0185 0.0473
LCC EMS-1 37 }1102.1775 22.2060 10.0487  0.4525 (102.1850 29.3441 11.8920  0.4053 0.8578
38 1102.3925 20.7471 1.1021  0.0531 | 102.4075 29.0302  0.7751 0.0267 0.0798
39 1102.6275 23.3554 10.6740  0.4570 | 102.6350 30.0168 11.4744  0.3823 0.8393
40 1102.8500- 229133  2.3046  0.1006 | 102.8600 28.3576 -0.9995 -0.0353 0.0653
41 |104.5075 20.7029  7.9563  0.3843 | 104.5150 26.3397 10.3262  0.3920 0.7764
42 1104.7200 20.2608  0.3565  0.0176 | 104.7375 25.6222  0.2531 0.0099 0.0275
43 1104.9475 25.8311 10.6980 0.4142 | 104.9600 28.9406 11.0830  0.3830 0.7971
44 [105.1725 25.6543 1.8957  0.0739 [ 105.1825 29.3441 -1.1561 -0.0394 0.0345
MLC EMS- 45 1105.6200 30.3404  8.7740  0.2892 | 105.6275 44.0975 12.4139  0.2815 0.5707
46 |1105.8400 29.3236  0.2603  0.0089 | 105.8550 43.7387  0.7229  0.0165 0.0254
47 1106.0650 30.6056 11.5157  0.3763 | 106.0725 40.7343 12.98380  0.3189 0.6951
' 48 1106.2875 27.9973  0.4287  0.0153 | 106.3000 41.0033 -1.3648 -0.0333 -0.0180
49 1107.9125 25.6985  6.7298  0.2619 | 107.9225 35.3083 12.3356  0.3494 0.6113
50 [108.1350 254774 -1.0143 -0.0398 | 108.1475 34.8598  2.4452  0.0701 0.0303
51 1108.3575 36.7506 10.1689  0.2767 | 108.3650 38.6715 11.4222  0.2954 0.5721
52 | 108.5750 38.9610 1.4628  0.0376 | 108.5900 37.7298 -1.2343 -0.0327 0.0048
SC EMS-1 53 1109.0250 25.8753  9.0867  0.3512 | 109.0300 . 27.1917 © 10.9525 - 0.4028 0.7540
54 1109.2325 25.3448 -0.5093 -0.0201 | 109.2475 25.7119  0.6968  0.0271 0.0070
551109.4575 23.0459  9.2791 0.4026 | 109.4650 32.7971 13.1446  0.4008 0.8034
56 [109.6750 26.4058  3.3387  0.1264 | 109.6825 29.9719 -1.7302 -0.0577 0.0687
T T ST 1112975 - —23:2228- — —8:4373—— 0:3633-{-111:3075--- 26.1603—- 10.4045. __ 0.3977.| . _0.7610 |
58 [111.5125 24.3280 ' 1.3185  0.0542 | 111.5225 24.0078  0.7229  0.0301 0.0843
59 (111.7350 25.8753 10.2892  0.3977 [ 111.7425 28.4024 11.0569  0.3893 0.786%
60 | 111.9450 25.0353  2.2084  0.0882 {111.9600 28.7612 -1.0517 -0.0366 0.0516

rr
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'[LOCO 4900 1] 79.6875 33.3144 11.8012 0.3542 | 79.6800 35.5903 17.8534  0.5016 0.8559

2| 80.0275 39.1791  2.8200 = 0.0720 | 80.0175 27.6561 -2.3546 -0.0851 -0.0132

3| 80.9650 31.9017 10.9299  0.3426 | 80.9625 36.2476 16.1670  0.4460 0.7886

4| 81.3100 32.8863 1.7253  0.0525 | 81.2975 30.8955 -2.1297 -0.0689 -0.0165

LOCO 4501 5| 81.9125 33.5713 11.8236  0.3522 | 81.9075 34.4166 17.7410  0.5155 0.8677

.61 822575 39.8213 2.4626  0.0618 | 82.2450 25.2148 -1.4552 -0.0577 0.0041

7| 83.2000 35.4548 12.2481  0.3455 83.1950 32.8204 17.4599  0.5320 0.8774

. 8| 83.5425 33.9993 2.5296 0.0744 | 83.5325 32.2570 -1.9330 -0.0599 0.0145

MC EMS-1 9| 84.2575 26.6791  8.8745  0.3326 | 84.2500 25.1678 11.6420  0.4626 0.7952

10| 84.4775 27.0644 15242  0.0563 | 84.4700 23.1021 -0.5558 -0.0241 0.0323

11| 86.6750 25.7374 192990  0.3613 | 86.6725 25.7312 11.5577  0.4492 0.8105

. 12 | 86.8975 26,7220 1.6583  0.0621 | 86.8925 25.1678 -1.2865 -0.0511 0.0109

FC EMS-1 13| 87.4475 29.7185 9.7905  0.3294 | 87.4450 26.7171 14.3121 0.5357 0.8651

14| 87.6725 32.9720 2.1498  0.0652 | 87.6650 20.5199 -0.7806 -0.0380 0.0272

15| 88.7875 21.7134  7.5117 - 0.3460 | 88.7825 33.7124  9.9838  0.2962 0.6421

16 | 89.0125 26.7648 1.5019  0.0561 | 89.0025 28.7359 -2.0454 -0.0712 -0.0151

T-5 17 | 89.4850 20.2579  6.7298  0.3322 | 89.4775 23.9472 9.6184  0.4017 0.7339

18 | 89.7925 20.9000 1.4796  0.0708 | 89.7825 20.6608 -1.9049 ~-0.0922 -0.0214

19°( 91.7500 20.3007 7.0202  0.3458 | 91.7500 22.2101 9.5903  0.4318 0.7776

20| 92.0600 20,4720 1.3902 , 0.0679 [ 92.0475 20.9425 -1.8205 -0.0869 -0.0190

SC EMS-2 21| 92.6325 25.4377  8.5394  0.3357 | 92.6275 30.6608 10.0681 0.3284 0.6641

22| 92.8575 29.7613 1.8817  0.0632 | 92.8500 26.1537 -1.6519 -0.0632 0.0001

23| 93.0900 26.2083  9.0309  0.3446 | 93.0875 26.0598 11.2486 - 0.4316 0.7762

24 | 93.3150 29.5473 1.8817  0.0637 | 93.3075 21.1303 -1.0898 -0.0516 0.0121

25| 94.9925 25.6089  8.6958  0.3396 | 94.9875 25.3087 10.9956  0.4345 0.7740

26 | 95.2150 29.0336 .2.6860  0.0925 | 95.2075 21.0364 -1.7081 -0.0812 0.0113

27 | 95.4475 264651  9.2990  0.3514 | 95.4425 27.2335 12.3728  0.4543 0.8057

28 | 95.6700 27.9206 2.3285 0.0834 | 95.6625 22.6326 -1.5395 -0.0680 0.0154

TRIP-MLC 29 | 96.1400 34.0422 10.8852  0.3198 | 96.1350 39.2054 11.7826  0.3005 0.6203

30| 96.3700° 37.9377 2.9541  0.0779 | 96.3625 34.1819 ' -2.3546 -0.0689 | 0.0050

31| 96.6000 . 33.9993 12.0470  0.3543 [ 96.5950 34.8861 14.5369 - 0.4167 0.7710

32| 96.8300 36.3110 2.5073  0.0691 | 96.8225 30.1443 -1.6238 -0.0539 0.0152

33| 98.2300 30.0610 10.0139  0.3331| 98.2250 33.7124 12.2604  0.3637 0.6968

34 | 98.4625 35.4548 25743  0.0726 98.4525 29.2523 -1.5114 ' -0.0517 0.0209

35| 98.6900 38.3230 12.8289  0.3348 | 98.6875 36.4354 14.1716  0.3890 0.7237

36 | 98.9200 39.5644 2.9541 0.0747 | 98.9150 32.4917 -1.7924 -0.0552 0.0195

LCCEMS-1 37| 99.4100 23.6826  8.2450  0.3483 | 99.4050 29.3932 11.2767  0.3837 0.7320

: 381 99.6325 28.7339  2.9541 = 0.1028 | 99.6250 23.4777 -1.8768 -0.0799 0.0229

39| 99.8650 24.9240  8.6288  0.3462 | 99.8625 24.3697 11.8669  0.4870 0.8332

40 | 100.0875 28.0918 1.6583  0.0590 | 100.0850 18.9706 -0.6682 -0.0352 0.0238

41 {101.7575 229548 ° 8.0256  0.3496 [ 101.7525 23.8063 10.1243 . 0.4253 0.7749

42 |101.9800 28.3487  1.5689  0.0553 | 101.9700 20.6608 -1.1741 -0.0568 -0.0015

43 1102.2075 28.6483  9.9022  0.3457 | 102.2075. 24.0880 12.7101 0.5277 0.8733

44 1102.4300 30.7459 1.6359  0.0532 | 102.4250 20.4260 -1.1741 -0.0575 -0.0043

MLC EMS- 45)102.8825 40.4634 11.6225 - 0.2872 | 102.8775 37.6091 12.0917  0.3215 0.6088

46 | 103.1100 42.2185  1.6583  0.0393 | 103.1000 35.2148 -1.3428 -0.0381 0.0012

47 1103.3350 33.5713 10.0586  0.2996 | 103.3275 31.5528  9.5622  0.3031 0.6027

48 [ 103.5625 36.9531 1.3008  0.0352 | 103.5525 27.4683 -1.0898 -0.0397 -0.0045

49 1105.2025 31.4737 10.0586  0.3196 | 105.1975 31.9284  9.8714  0.3092 0.6288

50 [105.4275 36.3538  2.3285  0.0641 [ 105.4200 27.5622 ~1. 1741 -0.0426 0.0214

51 [105.6500 36.0541 10.6618  0.2957 | 105.6450 35.3556 10.4616  0.2959 0.5916

. 52 |1105.8750 37.5096 . 1.0551  0.0281 | 105.8675 34.1819 -1.5395 -0.0450 -0.0169
SC EMS-1 53 1106.3175 23.4257. 8.5394  0.3645 [106.3125 30.1443  9.9557  0.3303 0.6948 |

54 |106.5375 27.4069  2.6190 0.0956 | 106.5325 25.7312 -2.6356 -0.1024 "-0.0069

55 (106.7650° 27.1500  9.7905  0.3606 | 106.7550 24.5575 12.0355  0.4901 0.8507

56 [106.9825 30.5319  2.5519, ., 0.0836 |106.9750 21.1303 -1.8487 -0.0875 -0.0039

57 |108.6150 24.5815  8.8969 ' 0.3619 (108.6075 25.3087 11.2767  0.4456 0.807s

58 1108.8275 27.4925 °2.3509  0.0855 | 108.8225 23.0551 -1.0336 -0.0448 0.0407

59 1109.0525 24.4959  8.5841  0.3504 [109.0450 28.0786 12.3728  0.4407 0.7911

60 |109.2675 26.5935  2.1498  0.0808 [109.2600 22.3979 -2.3546 -0.1051 -0.0243




LOCO 4900 - 1| 66.6525 42.5307 6.5017 0.1529 | 66.6475 24.3643  8.4254  0.3458 0.4987
2| 66.9875 34.9329 -2.0956 -0.0600| 66.9875 32.1978  1.2508  0.0389 | -0.0211 |
3| 679275 320667 5.6533  0.1763 | 67.9200 33.8988 9.3778  0.2766 0.4529
, 4| 68.2625 24.0594 -0.9078 -0.0377 | 68.2600 41.9561 -1.0032 -0.0239 | -0.0616
LOCO 4901 5| 68.8675 41.9848 58512  0.1394 | 68.8650 24.0510 7.7270  0.3213 0.4606
6| 69.2025 32.0212 -2.2036 -0.0716 | 69.2050 34.0331  1.4730  0.0433 | -0.0284
7] 701375 31.9757  6.3037  0.1971 | 70.1350 36.6293  9.0286  0.2465 0.4436
. 8| 704750 24.8328 -0.9078 -0.0366 | 70.4775 42.0008 -1.0984 -0.0262 | -0.0627
MC EMS-1 9| 71.1875 34.5689  4.4089  0.1275 | 71.1825 16.0385  4.7429  0.2957 0.4233
10| 71.4050 34.3869 -3.0288 -0.0881 | 71.4000 17.6499  3.5048  0.1986 0.1105
11| 73.5800 17.2350 3.7585  0.2181 | 73.5850 32:1531  3.5048  0.1090 0.3271
. 12| 737925 14.4142 40130 0.2784 | 73.8000 38.5989 -5.4159 -0.1403 | . 0:1381 |\
FC EMS-1 13| 74.3500 37.1167 4.2958  0.1157 | 74.3475 17.6947 4.9968  0.2824 0.3981
14 | 74.5675 29.8374 -2.4067 -0.0807 | 74.5675 23.1110  1.8540. 0.0802 [ -0.0004
15| 75.6775 207382 57381  0.2767 | 75.6725 34.3017  8.9968  0.2623 0.5390
16 | 75.8925 19.8283  0.6759 - 0.0341 | 75.8950 35.6445 -1.5111 <-0.0424 | -0.0083
T-5. 17| 763675 29.7464 35888  0.1207 | 76.3625 14.2480 3.9492  0.2772 0.3978 |
18| 76.6650 21.5116 -2.4350 -0.1132| 76.6650 19.6195  1.6952  0.0864 | -0.0268
19| 78.5875 18.1904 3.2777  0.1802 | 78.5825 22.9319  7.0921  0.3093 0.4895
20| 78.8875 16.2341  0.2800 0.0173 | 78.8850 25.5282 -1.2889 -0.0505| -0.0332
SCEMS—2 21| 79.4550. 33.5225 3.0232 0.0902 | 79.4550 19.7090  5.1238  0.2600 0.3501 |
‘ 22| 79.6725 32.2031  0.0255 0.0008 | 79.6750 20.1566 -0.4952 -0.0246| -0.0238 |
23| 79.9050 32.9311 2.0899  0.0635 | 79.9000 22.2605  6.3619  0.2858 0.3493
24| 80.1250 ' 30.5198 -2.4350 -0.0798 | 80.1250 24.9015  1.2191  0.0490 | -0.0308
25| 81.7900 23.1040  6.2189  0.2692 | 81.7875 29.3778  7.6317  0.2598 0.5290 |
26 | 82.0100 20.1922 -1.5583 -0.0772 | 82.0075 32.6454  1.3778  0.0422 | -0.0350 |
27| 82.2450 11.5480 4.4089  0.3818 | 82.2425 38.4198  6.6794  0.1739 0.5556
, 28 | 82.4650 123214 . 1.7506  0.1421 | 82.4650 36.1369 -4.4317 -0.1226 0.0194 |
TRIP-MLC 29 | 82.9225 45.0785 -3.6510 -0.0810 | 829150 25.3491 6.1714  0.2435 0.1625
30| 83.1475 453970 -1.2472 -0.0275 | 83.1475 253044 -1.6064 . -0.0635| -0.0910
31| 833750 44.3960  3.3060  0.0745 | 83.3700 27.9454 67111  0.2402 0.3146
32| 83.6025 39.3005 -1.6714 -0.0425| 83.6000 32.3321 -1.1619 -0.0359 | -0.0785
33| 84.9900 31.0202  7.6895 0.2479 | 84.9900 38.8227 9.9175  0.2555 |  0.5034
34| 85.2200 26.6981 -1.1906 -0.0446 | 85.2175 42.7618 -1.8921 -0.0443 | -0.0889 | -
35| 854450 25.5152 10.0650 ~ 0.3945 | 85.4450 45.0447 11.3778 0.2526 0.6471
A (36| 85.6725 21.9666 02517  0.0115 | 85.6750 49.0734 -2.8127 -0.0573| -0.0459
LCCEMS-1 37| 86.1250 32.2941 3.5888  O0.1111 | 86.1200 17.6947 4.9333  0,2788 0.3899
: ' 38| 86.3400 26.7436 -1.6431 -0.0614 | 86.3475 22.5738  0.9968  0.0442 | -0.0173
39 [ 86.5800 334770 2.8818  0.0861 | 86.5725 ~ 20.6043  6.2667  0.3041 0.3902
40| 86.7975 28.4725 -2.4915 -0.0875 | 86.7975 23.9167  1.8857  0.0788 |  -0.0087
41| 884750 225125 6.1906  0.2750 | 88.4725 29.0644  8.3619  0.2877 0.5627 |
42| 88.6975 19.8738 -0.5967 -0.0300 | 88.6950 30.1835 -0.4635 -0.0154 | -0.0454
43| 88.9300  10.7746  6.1906  0.5746 | 88.9300 40.4789  7.9492  0.1964 0.7709
44| 89.1500 10.8656 1.3546  0.1247 | 89.1525 38.8227 -3.7968 -0.0978 0.0269
MLC EMS- 45| 89.6075 - 45.8974 -3.4248 -0.0746 | 89.6075 26.6472 19175 0.0720| -0.0027
: 46| 89.8350 43.9866 -0.9927 -0.0226 | 89.8350 28.0796 -0.6222 -0.0222| -0.0447
47| 90.0650 43.6226 -3.0288 -0.0694 | 90.0625 28.9749  4.4889  0.1549 0.0855
48| 90.2025 41.3023 -2.3218 -0.0562 | 90.2925 30.6311.  1.2508  0.0408 | -0.0154
49| 91.9700 27.1076 -1.9250 -0.0711 | 91.9675 41.3742  4.3619  0.1054 0.0344
50 | 92.2000 25.2423 -1.2189 -0.0483 | 92.2000 41.4189 0.8698  0.0210 | -0.0273
51| 92.4300 24.2414  1.3264  0.0547 | 92.4275 44.1495  2.5206  0.0571 0.1118
. 52| 92,6550 23.6954 0.3083  0.0130 | 92.6600 45.2238 -2.9079 -0.0643 | -0.0513
SCEMS-1 53| 93.1200 37.7991  5.7098  0.1511 | 93.1150 14.3375 3.3143  0.2312 0.3822
s 54| 93.3400 347054 09304 0.0268 | 93.3400 18.0080 -0.8762 -0.0487 | -0.0219
55| 93.5800 32.5216 3.4191  0.1051 | 93.5750 22.0367 7.8540  0.3564 0.4615
. 56 | 93.8000 28.8819 -2.7743 -0.0961 | 93.7975 24.9015  2.1079  0.0847 | -0.0114
e 57-1-95:4975-—21.1021— —7.4632 — 0.3537 |_95.5000__ 31.0787__11.1555 _ 0.3580 | _ 0.7126
58| 957250 17.5990 -1.8128 -0.1030 | 95.7250 35.1969  3.5683  0.1014 [ -0.0016
59 | 95.9550 14.6872  6.8693  0.4677 | 959575 34.0778 53460  0.1569 0.6246
60 | 96.1800-- 14.5962  1.6092  0.1102 | 96.1825 32.9588 -4.2095 -0.1277| -0.0175

g
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98.3725°

26.9695

2.9257

-1.3113

-0.0486

LOCO 4900 1] 72.6450 354575 13.4115 0.3782| 72.6550 32.9899 13.1450  0.3985 0.7767"
2| 72.9400 31.5229 -1.1388 -0.0361 | 72.9500° 34.2903  2.0812  0.0607 0.0246'

3| 73.7650 37.8890 11.5115 0.3038 | 73.7725 28.5056 11.1626 = 0.3916 0.6954’

4| 74.0575 31.3461 -1.3793 -0.0440 | 74.0700 34.6491 2.0029  0.0578 0.0138,

LOCO 4901 5] 74.5900 34.5291  12.9305 0.3745 | 74.6000 32.2275 13.3285  0.4136 0.7881"
' . 6| 74.8850 28.6052 . -1.2831 -0.0449 | 74.8975 35.7253  2.1334  0.0597 0.0149°
7| 757100 35.4133 13.1229 03706 | 75.7175 32.0930 12.9632  0.4039 0.7745-
8| 76.0050 31.1251 -1.5957 -0.0513{ 76.0150 35.5011 - 2.6031  0.0733 0.0220° |

'MC EMS-1 9| 76.6275 22.5928- 9.9242 0.4393 | 76.6350 30.3d441 12.2325  0.4031 10.8424
10| 76.8200 23.7422 29978 0.1263 | 76.8300 27.2500 -2.3030 -0.0845 0.0418

11| 78.7375 26.7926  8.4091  0.3139 [ 78.7450 255908 10.4580  0.4087 0.7225

. 12| 78.9325 29.0473  2.4447 0.0842 | 78.9425 224518 -1.3635 -0.0607 0.0234
FC EMS-1 13| 79.4175 28.6494 11.9925 0.4186 | 79.4250 28.1020 11.0582  0.3935 0.8121
’ 14| 79.6050 22.5928  2.0839 - 0.0922 | 79.6175 32.1379  0.9550  0.0298 0.1221
15| 80.5900 30.1967 8.2167  0.2721 | 80.5900 23.7074  9.5968  0.4048 0.6769 |

16 | 80.7775 33.3797  2.9257  0.0877 | 80.7900 23.5280  0.0979 - 0.0042 0.0918

T-5 17] 81.1925 23.3886 9.2749  0.3966 | 81.2025 21.6446 8.5530  0.3952 0.7917
18| 81.4550 19.6750 -0.4413° -0.0224 | 81.4700 21.5549 05676  0.0263 0.0039
19| 83.1575 22.2833  7.1104 0.3191 | 83.1675 19.7612 7.9789 . 0.4038 0.7229 |

20 | 83.4200 19.3656 -0.8021 -0.0414 | 83.4300 22.9002 1.0373 ~ 0.0453 0.0039

SC EMS-2 21 | 839125 - 22.9465 9.0344  0.3937 | 83.9225 31.7791 12.1542  0.3825 0.7762
22| 84.1075 28.0747 23244  0.0828 | 84.1175 253217 -0.8938 -0.0353 0.0475 |

23 | 84.3075 26.6600 11.7039  0.4390 | 84.3175 28.5953 10.7189  0.3749 0.8139
24| 84.5025 24.8917  2.6130  0.1050 | 84.5125 29.6267 -0.0065 -0.0002 0.1048 |

25| 85.9525 21.4434 83129 0.3877 | 85.9675 26.9361 10.3536  0.3844 0.7721

26| 86.1475 23.4328 1.6751 0.0715| 86.1600 23.4383  0.0457  0.0020 0.0734.

27 | 86.3500 27.8978 10.6217  0.3807 | 86.3575 27.4742 10.6928  0.3892 0.7699
< 28 | 86.5425 28.7820 3.4548  0.1200 | 86.5500 26.4876 -0.7372 -0.0278 0.0922 |
TRIP-MLC 29 | 86.9550 31.1693 10.8862  0.3493 | 86.9675 38.5056 14.2941 - 0.3712 0.7205
) 30 | 87.1575 33.1587 -0.9223 -0.0278 | 87.1675 37.3397 1.8724  0.0501 0.0223
31| 87.3550 34.7944 11.8482  0.3405 | 87.3600 40.2993 15.0770  <0.3741 0.7146

32| 87.5550 32.0535 1.1700. 0.0365 | 87.5625 36.3979 -0.7894~ -0.0217 '0.0148

33 ( 88.7600 29.9314  9.2027  0.3075 | 88.7675 34.3800 - 12.8588 = 0.3740 0.6815

34| 88.9575 29.7546  0.8093  0.0272 | 88.9700 32.4518  0.7242  0.0223. 0.0495

35| 89.1550 38.4195 11.6318  0.3028 | .89.1650 38.4607 14.7377  0.3832 0.6860
L .. < 36/ 89.3550 39.9668  2.0599  0.0515 | 89.3650 36.0392 -0.9460 -0.0263 0.0253 |
LCCEMS-1 . 37| 89.7800 23.3444 10.5736 = 0.4529 | 89.7875 28.1020 10.9799  0.3907 |, . 0.8437 |
: 38| 89.9675 22.7696  1.5067 - 0.0662 | 89.9775 26.0392 . 0.0457  0.0018 0.0679
39| 90.1700 25.1569 11.2470  0.4471 | 90.1775 27.7881 10.5102  0.3782 0.8253 |
40 | 90.3600 23.7422  2.7814  0.1172 | 90.3700 28.4159 -1.3374 -0.0471 0.0701'|'
41| 91.8100  20.4708  8.3129  0.4061 | 91.8150 25.7702  9.9361 = 0.3856 0.7917 |

42| 91.9975 21.7528  1.2422  0.0571 | 92.0100 23.5280 -0.6328 -0.0269 0.0302

43| 92.2000 27.8978 11.1027  0.3980 | 92.2050 27.2051 10.1187  0.3719 0.7699

44| 92.3900 29.4894  3.7674  0.1278 | 92.3975 26.6670 -1.6506 -0.0619 0.0659

MLC EMS- 45| 92.7800 31.6114  9.2508  0.2926 | 92.7900 42.7208 12.1281  0.2839 0.5765
' 46 | 92,9775 31.3019  0.5688  0.0182 | 92.9875 42.2275 -0.8416 , -0.0199 | -0.0018

47| 93.1725 33.2471° 11.4875 0.3455| 93.1800 39.8060 12:0498  0.3027 0.6482

48 | 93.3675 .~ 31.1693  1.5789  0.0507 | 93.3775 38.7746 -1.7289 -0.0446 0.0061
49| 94.7950 27.9863  7.4471  0.2661 | 94.8075 34.7836 11.9715  0.3442 0.6103 |

50 | 94.9925 27.4115 -0.9704 -0.0354 | 95.0025 33.7971  1.9246 = 0.0570 0.0216

51| 95.1900 38.8616 10.0445 0.2585| 95.1975 36.2634 10.1970  0.2812 0.5397

52| 95.3850 40.5857 1.8675 0,0460 | 95.3950 . 34.6491 -1.6506 -0.0476| —0.0016

SC EMS-1 53| 95.7775 25.3337 89141 03519 95.7825 27.1154 10.8494  0.4001 0.7520
54 | 959650 25.9969 -0.4173 -0.0161{ 95.9725 25.1424  0.5937 0.0236 [ ~ 0.0076 |.

L 55| 96.1625 23.1233  9.1306  0.3949 | 96.1700 32.1379 12.8066 - 0.3985 0.7934
o 56| 96.3550 27.0579  3.9358  0.1455 | 96.3625 29.3128 -2.3552 -0.0804 0.0651
N 57| 977925 223276  8.3850  0.3756 | 97.8025 24.9181  9.8056  0.3935 0.7691
58| 97.9900 23.9191 1.3143  0.0550 [ 97.9975 23.3038  0.5676  0.0244 0.0793

50 | 98.1875 26.7926 10.5255  0.3929 | 98.1925 26.3083 10.1448  0.3856 0.7785

0.1085 | 98.3875 26.9809 0.0599




LOC 1] 70.2325 30.7898 11.1723  0.3629 | 70.2250 37.8791 9305  0.4998 0.8626
2| 70.5300 39.1802 2.6826 = 0.0685 | 70.5200 26.9871 -2.1487 -0.0796| -0.0111

3| 71.3525 30.1905 10.9936  0.3641 | 71.3500 35.5786 17.8063  0.5005 0.8646

4| 71.6525 31.1751 17890  0.0574 | 71.6425 33.5598 -2.4016 -0.0716| -0.0142

LOCO 4901 5| 72.1775 309182 11.2617 03642 | 72.1750 36.6584 18.5371  0.5057 0.8699
6| 724775 39.9079 2.9284  0.0734 | 72.4675 24.5457 -2.2330 -0.0910| -0.0176

7| 73.3000 33.4867 12.0660 0.3603 | 73.2975 35.3908 19.8018  0.5595 0.9198

8| 73.6000 33.4867 2.1241  0.0634 | 73.5875 33.1842 -2.3735 -0.0715| -0.0081

MC EMS-1 9| 74.2175 26.8086 . 9.8542  0.3676 | 74.2175 24.8744 13.2813  0.5339 0.9015
10 | 74.4125 26.5946  1.0517 0.0396 | 74.4025 24.0763 -1.1088 -0.0461| -0.0065

11| 76.3225 25.1819 9.5191  0.3780 | 76.3225 25.7664 12.5225  0.4860 0.8640

12| 76.5200 25.9097 17443  0.0673 | 76.5075 24.8274 . -2.0644 -0.0832| -0.0158

FC EMS-1 13| 77.0000 29.0775 10.3904 0.3573 | 76.9975 27.5035 17.1318  0.6229 0.9802
14| 77.1925 329730 25039  0.0759 | 77.1850 20.6960 -1.5304 —0.0739 0.0020

15| 78.1675 204302 7.3073  0.3577 | 78.1650 35.3439 11.3420  0.3209 0.6786

16 | 78.3625 24.6254 1.6103  0.0654 | 78.3525 29.8509 -2.2611 -0.0758 | -0.0104

T-5 17] 787725 17219  6.5253  0.3790 | 78.7700 26.7054 11.5107 0.4310 0.8100
18| 79.0400 20.8583  1.4315 ~ 0.0686 | 79.0325 20.5551 -2.4859 -0.1209 | -0.0523

19| 80.7425 18.8035  6.7488  0.3589 | 80.7350 23.7946 11.0610  0.4649 0.8238

20 | 81.0075 20.0021  1.2975  0.0649 | 80.9975 21.4002 -2.4859 --0.1162| -0.0513

SC EMS-2 21 | 81.5050 24.4542 8.2233  0.3363 | 81.4975 31.8697 10.3583  0.3250 0.6613
22| 81.6975 28.3497  2.1911  0.0773 | 81.6900 25.8134 -2.0644 -0.0800 | -0.0027

23| 819025 .24.5398  8.4020 0.3424 | 81.8975 26.6115 11.3420  0.4262 0.7686

24| 82.0950 27.8360 1.4762  0.0530 | 82.0825 22.3392 -1.5022 -0.0673 | -0.0142

25| 83.5525 23.5980  8.2009  0.3475 | 83.5475 26.0950 11.5669  0.4433 0.7908

26| 83.7450 28.6066 2.7720  0.0969 | 83.7350 21.3063 -2.4859 -0.1167| -0.0198

27| 83.9450 24.8395- 8.7595  0.3526 | 83.9400 28.5364 12.8035  0.4487 0.8013

28 | 84.1375 26.8943  2.0347 . 0.0757 | 84.1350 23.6068 -2.4297 -0.1029 | -0.0273

TRIP-MLC 29 | 84.5425 31.1751 10.2117  0.3276 | 84.5375 41.6349 12.6630  0.3041 0.6317
30| 84.7450 36.5689  2.7273  0.0746 | 84.7375 37.2218 -2.7951 -0.0751|  -0.0005

31| 84.9425 32.8018 11.4404  0.3488 | 84.9350 36.6584 13.9277  0.3799 0.7287

32| 85.1425 352847  1.9230 . 0.0545 | 85.1350 32.0105 -1.9800 -0.0619 | -0.0074

33| 86.3550 28.4354 9.5191  0.3348 | 86.3500 35.0152 12.6630  0.3616 0.6964

34 | 86.5550 33.8292 2.1688  0.0641 | 86.5475 32.1983 -1.8676 -0.0580 0.0061

35| 86.7550 34.5097 11.9766  0.3462 | 86.7475 38.9589 15.1363  0.3885 0.7347

36| 86.9525 37.7675 2.6156 0.0693 | 86.9450 33.5129 -2.5703 -0.0767| -0.0074

LCC EMS-1 37| 87.3750 21.4148 7.7988  0.3642 | 87.3700 31.4002 12.4100 0.3952 0.7594
38 | 87.5675 26.0381 2.6826  0.1030 | 87.5575 26.3298 -1.6147 -0.0613 0.0417

39| 87.7700 22.5278  8.0669  0.3581 | 87.7600 25.9542 12.6349  0.4868 0.8449

40| 87.9650 27.1511  1.6103  0.0593 | 87.9575 19.2875 -1.2212 -0.0633 |  -0.0040

41| 89.4175 222710 8.0445  0.3612 | 89.4150 24.8274 11.3982  0.4591 0.8203

42| 89.6075 26.9371  1.6549  0.0614 | 89.5975 21.4472 -1.7833 -0.0832| -0.0217

43| 89.8100 26.0381 9.1616 0.3519'| 89.8050 27.0810 13.4218  0.4956 0.8475

44| 90.0000 27.9645 1.7443  0.0624 | 89.9900 23.4190 -2.0363 -0.0870| -0.0246

MLC EMS— 45| 90.3925 38.1956 10.9713  0.2872 | 90.3875 40.4143 12.7754  0.3161 0.6034
46| 90.5900 40.2504  1.4315  0.0356 | 90.5850 37.4096 -1.6147 -0.0432| -0.0076

47 90.7850 31.3891  9.2957  0.2961 | 90.7775 34.6866 10.1054  0.2913 0.5875

48 | 90.9850 34.9850 0.6943  0.0198 | 90.9750 29.7101 -1.0526 -0.0354| -0.0156

49| 92.4150 29.1203  9.2957  0.3192 | 92.4125 34.5457 10.4426  0.3023 0.6215

50 | 92.6150 35.0278  2.0124  0.0575 | 92.6075 29.4753 -1.5866 -0.0533 0.0036

51| 92.8075 33.8720 9.8319  0.2903 | 92.8000 36.9401 10.1897  0.2758 0.5661

52| 93.0075 35.5415 0.9847  0.0277 | 93.0000 35.2030 -1.6990 -0.0483 |  -0.0206

SC EMS-1 53| 93.3975 223138  8.0892  0.3625 | 93.3925 31.7758 10.8080  0.3401 0.7027
54| 93.5875 25.1391  2.4145  0.0961 | 93.5825 27.2688 -2.8513 -0.1046| -0.0085

55| 93.7875 24.2830  9.0499  0.3727 | 93.7800 27.9260 11.0891  0.3971 0.7698

56 | 93.9775 30.2333  2.5486  0.0843 | 93.9700 21.3063 -2.2892 -0.1074 | -0.0231

~ 57| 95.4150 23.5080  8.8042  0.3731 | 95.4100 25.7664 10.9485  0.4249 0.7980
58| 95.6075 26.5518 1.9677 0.0741 | 955950 "24.1232 -1.1369 "-0.0471 0.0270

59 | 95.8050 22.7847 8.3573  0.3668 | 95.8000 27.9730 12.2976  0.4396 0.8064

60 | 95.9950 25.0963 1.8783  0.0749 | 95.9850 23.4190 -2.4016 -0.1026 | -0.0277

A



X

1] 58.7350 42.6 24, : .
2| 59.0325 36.0669 ) 50.0325 30.6345 -0.4484 -0.0146
3] 59.8550 33.1551 5.9997 0.1810 | 59.8550 32.9174  9.1071  0.2767
4] 60.1500 23.6920 -0.6745 -0.0285 | 60.1550 41.4223 -1.1151 -0.0269 | |
LOCO 4901 5| 60.6875 41.9359  5.0947  0.1215 | 60.6850 24.3677  7.8056  0.3203
6| 60.9850 32.8367 -1.8057 -0.0550 | 60.9850 33.1412° 0.7262  0.0219
7| 61.8075 317448 5.6321  0.1774 | 61.8075 36.1851 8.7262  0.2412
8| 62.1050 25.1934 -0.6745 -0.0268 | 62.1075 41.0194 -1.3056 -0.0318
MC EMS-1 9| 627350 354754 4.5574  0.1285 | 62.7300 16.1761 - 5.0754  0.3138
10| 62.9275 34.3835 -3.1632 -0.0920 | 62.9225 18.1009  3.4881  0.1927
11| 64.8425 19.2334  3.8787 0.2017 | 64.8450 28.6649 -1.6548 -0.0577
: 12| 65.0375 13.5464 2.8606 0.2112 | 65.0400 39.0499 -3.4960 -0.0895
FCEMS-1 13| 65.5250 37.4773 53210 0.1420 | 65.5250 .16.8476 5.0437  0.2994
14 | 65.7150 29.1970 -2.8238 -0.0967 | 65.7150 24.0096 2.4722  0.1030
15| 66.6900 21.3262 6.4522  0.3026 | 66.6925 33.4098  9.4563  0.2830
16 | 66.8850 20.4163 0.8244  0.0404 | 66.8850 352003 -1.7183 -0.0488
T-5 17| 67.3025 29.3790 3.9070  0.1330 | 67.2975 14.2961 _ 4.1865  0.2928
18 | 67.5650 22.2361 -2.2016 -0.0990 | 67.5650 19.2648  1.4881  0.0772
19 | 69.2650 19.8248 2.9737  0.1500 | 69.2625 22.4429  6.8849  0.3068
20| 69.5275 17.0041  0.3719  0.0219 | 69.5275 24.9944 -1.3373 -0.0535
SCEMS-2 21| 70.0300 33.2916 2.4647 0.0740 | 70.0250 20.7867  5.2659  0.2533
22| 702175 32.1997  0.2022  0.0063 | 70.2175 20.2495 -0.5437 -0.0269
23| 70.4250 32.8822  1.7859  0.0543 | 70.4200 22.3534  6.6310  0.2966
24| 70.6150 31.0623 -2.2016 -0.0709 | 70.6175 24.0991 0.9167  0.0380
25| 72.0750 23.6465 59714  0.2525 | 72.0700 28.5754  7.9008  0.2765
26 | 72.2650 21.0532 -1.4098 -0.0670 | 72.2675 30.9031  1.2341  0.0399
27| 724700 15.1843  6.3108  0.4156 | 72.4675 359165 7.8690  0.2191
28 | 72.6550 12.7730  1.3334  0.1044 | 72.6600 37.3489 -4.7341 -0.1268
TRIP-MLC 29 | 73.0800 46.4854 -3.9550 -0.0851 | 73.0750 24.1886  6.1548  0.2545
' 30 | 73.2775 45.8940 -1.0987 -0.0239 [ 73.2750 23.1501 -1.6548 -0.0715
31| 734775 44.8931  3.5110 0.0782 | 73.4775 27.6354 6.8532  0.2480
32| 73.6725 41.0259 -1.8906 -0.0461 | 73.6750 30.5002 -1.0198 -0.0334
33| 74.8875 29.1060 7.2441  0.2489 | 74.8800 39.9451 10.2500  0.2566
34| 75.0825 26.8312 -1.2401 -0.0462 | 75.0850 43.4366 -1.7817 -0.0410
35| 75.2800 29.6065 9.2520  0.3125 | 75.2800 39.8556  9.9960  0.2508
36 | 75.4800 27.2862  0.6830  0.0250 | 75.4800 42.4518 -3.0198 -0.0711
LCCEMS-1 37| 75.8950 32.6547 - 3.5676  0.1093 | 75.8975 17.8323  5.1071  0.2864
38| 76.0850 27.0132 -1.5795 -0.0585 | 76.0850 22.3981 ' 0.8849  0.0395 |
39| 76.2925 32.4727 2.4929  0.0768 | 76.2875  20.2943  6.0595  0.2986
40 | 76.4800 28.1506 -2.2299 = -0.0792 | 76.4825 23.6515 1.6151  0.0683
41] 7793715 223726  5.6886  0.2543 | 77.9325 28.1278  8.1230  0.2888
42| 78.1225 21.1442 © 0.0042  0.0002 | 78.1275 30.7240 -0.9564 -0.0311
43 |-78.3275 14.2743 64805 04540 | 78.3275 37.6175  7.5833  0.2016
44| 78.5200 10.7712  1.3900  0.1291 | 78.5200 41.1537 -4.0040 -0.0973
MLC EMS~ 45| 78.9150 45.0751 -3.3611 -0.0746 | 78.9125 26.9192 2.4722° 0.0918
46 | 79.1125 44.3016 -0.9007 -0.0203 | 79.1100 27.6354 -0.7341 -0.0266
47| 79.3100 44.8021 -3.1632 -0.0706 | 79.3075 28.4859  4.5992  0.1615
48| 79.5075 42.6183 -2.2299 -0.0523 | 79.5075 29.8287 1.1071  0.0371
49| 80.9550 26.6492 ~-1.8057 -0.0678 | 80.9525 39.8108  3.6786  0.0924
50 81.1525 25.3208 -1.0987 -0.0434 | 81.1525 41.1089 -0.4484 —0.0109
51| 81.3525 - 26.1033  1.2486  0.0478 | 81.3500 43.1680  2.1548  0.0499
52| 81.5475 25.6938 0.7113  0.0277 | 81.5500 42.9890 -3.1151 -0.0725
SCEMS-1 53| 81.9475 36.2489 59997 0.1655| 81.9400 16.5790  3.9008  0.2353
54| 82.1350 © 35.3389  1.1637  0.0329 | 82.1425 16.9819 -1.0516 -0.0619
55| 82.3425 33.2461 3.5110  0.1056 | 82.3375 21.6819  7.5198  0.3468
56| 82.5300 29.8339 -2.6824 -0.0899 | 82.5350 25.0839  1.8056  0.0720
57| 84.0025 21.0987 7.1592  0.3393 | 83.9975 30.3211 11.0119  0.3632
58| 84.1925 17.8230 -1.4946 -0.0839 | 84.1900 34.3050  3.0119  0.0878
50| 84.3975 18.6874 6.6784  0.3574 | 84.3925 30.6345 4.2500  0.1387 |
------ 60| 84.5850 16.2307 2.1818  0.1344 | 84.5850 32.6040 —4.3532 -0.1335




69.0400 33. . . . 12.2384 0.
2| 69.3125 32.8636 -1.0955 69.3225 32.9237 1.4868 0. 0.0118
3| 70.0775 37.5055  9.0777 70.0875 27.0045 8.9764  0.3324 0.5744
: 4| 70.3525 31.6699 -1.6246 70.3625 33.2825  1.9305  0.0580 0.0067
LOCO 4901 5] 70.8475 32.9520  9.7511 70.8525 . 32.7444 12:2334  0.3738 0.6697
6| 71.1200 30.0342 -1.1676 71.1350  35.1650  1.8783  0.0534 0.0145
7| 71.8900 35.6929 10.8093 71.9000 29.8296 10.5160-. 0.3525 0.6554
8| 72.1650 32.8636 -1.7929 72.1775  32.7444  1.8000  0.0550 0.0004 |
MC EMS-1 9| 72.7475 24.2871  7.2018 72.7550 30.0986 10.0202  0.3329 0.6294
10| 729275 24.3755  3.0652 72.9350 26.1973 '-1.6447 -0.0628 0.0630
11| 747075 257902  5.9752 74.7125 269148  8.4545  0.3141 0.5458
- 12| 74.8850 29.3711  2.4158 74.8950 22.8341 -1.0184 -0.0446 0.0377
FC EMS-1 13| 75.3325 26.3649  8.5005 75.3400 29.7847 93678 . 0.3145 0.6369
o 14| 755100 23.9334  3.8588 75.5175 303228  1.6173 = 0.0533 0.2146
15| 76.4125 30.1668  4.6525 764200 24.4933- 8.5588  0.3494 0.5037
16 | 76.5900 34.8972  5.0373 76.5975 21.6681 - 2.1392  0.0987 0.2431
T-5 17] 76.9750 24.0219  6.1436 76.9825 21.5336  6.6016  0.3066 0.5623
18| 77.2150 20.0873 -0.0613 77.2275 20.6816 ' 0.3647  0.0176 0.0146
19| 78.7850 22.7840  4.6284 78.7925 20.0538  6.5755  0.3279 0.5310
20| 79.0275 20.4410 -1.0474 79.0375 22.3856  1.1476  0.0513 0.0000
SCEMS-2 21| 79.4900 23.7124  6.0474 79.4975 31.4888 10.6204  0.3373 0.5923
' 22| 79.6675 29.6806  2.7525 79.6750 235515 -0.6792 -0.0288 0.0639
23| 79.8550 27.9122  9.7511 79.8625 27.9013  9.2634  0.3320 0.6814
24 | 80.0300 27.3817  3.5221 80.0425 27.8116 —0.7313 -0.0263 0.1023
25| 81.3800 22.2977  5.7828 81.3900 26.5560  9.0286  0.3400 0.5993 |
26 | 81.5600 24.6408  1.9108 81.5650 23.5067 -0.1311 -0.0056| - 0.0720
27| 81.7475 27.6027 17.9714 81.7550 27.7219  9.4461  0.3407 0.6295
28 | 81.9250 29.1501  4.1715 . 81.9325  26.4663 -0.7052 -0.0267 0.1165
TRIP-MLC 29 | 82.3125 32.7752  6.5765 . 82.3250 '38.4394 10.6726  0.2777 0.4783
’ 30 [ 82.5000 35.6045  0.8526 82.5125 359731  2.2436  0.0624 0.0863
+31 | 82.6800 35.8255  8.5967 82.6950 38.1255 10.1507  0.2662 0.5062
32| 82.8675 33.9246  1.1893 82.8775 355246 -1.0184 -0.0287 0.0064
33| 83.9900 30.7858  5.9271 83.9975 32.8789  9.0286 . 0.2746 0.4671
34| 84.1700 30.8742  1.0931 84.1800 31.3094  0.4430  0.0142 0.0496
35| 84.3575 39.2296  9.0055 84.3625 38.0358 10.6465  0.2799 0.5095 |
36| 84.5400 41.4843  2.5361 - 84.5475  34.4484 -0.7313 -0.0212 0.0399 |
LCC EMS-1 . 37| 84.9350 23.6240  6.1917 84.9400 27.9910 . 7.4628  0.2666 0.5287
38 | 85.1075 24.5966  2.0551 85.1125 24.2690 .-0.3660 -0.0151 0.0685
39 | 85.2925 24.7734  7.4904 85.3025 27.2287  6.6277  0.2434 0.5458
40 | 85.4700 24.5524  3.0652 85.4800 . 27.2735 -1.2533 -0.0460 0.0789
41| 86.8125 20.3083°  4.0753 86.8275 25.2107  6.2624  0.2484 0.4491
42 | 86.9925 24.9502  2.5601 86.9975 21.7578  0.4169  0.0192 0.1218
43| 87.1775 28.7080  7.2499 87.1850 26.7354  5.7144  .0,2137 0.4663
‘ 44 | 87.3550 29.8574  4.0272 87.3625 26.8699 -1.3316 -0.0496 0.0853
MLC EMS- 45| 87.7200 33.2172  5.7107 87.7300 41.1300 7.9325  0.1929 0.3648
T C 46 87.9000 32.9078  0.9488 87.9100 39.6950 -0.7052 -0.0178 0.0111
47| 88.0825 33.3057  6.3841 88.0925 . 40.2780  7.3584  0.1827 0.3744
48 | 88.2650- 33.9246  2.8487 88.2750 36.1524 -1.6186 -0.0448 0.0392 |
49| 89.5925 29.1058  3.9791 89.6000° 33.0583 . 7.4628  0.2258 0.3625
50 | 89.7775 29.5921  0.5159 89.7850 30.9506  2.2958  0.0742 0.0916
51| 89.9550 39.9812  6.7929 89.9625 355695 69148  0.1944 0.3643
52 | 90.1400 44.4020  3.6664 90.1475 317578 -1.4359 -0.0452 0.0374
SC EMS-1 53] 904975 26.7186  6.1436 90.5050 26.0628  7.0975  0.2723 0.5023
54| 90.6775 27.7354  1.0690 90.6825 24.0897  0.7300  0.0303 0.0688
55| 90.8550 24.5524  6.0955 90.8700 31.2645  8.6893  0.2779 0.5262
56 | 91.0375 29.1058  4.4841 91.0450 28.4394 -2.1666 -0.0762 0.0779
57| 92.3675 21.6788  4.5563  0.2102 | 92.3750 254350  7.3584  0.2893 0.4995
T 58| 925450  25.0829  1.9108°  0.0762 [792:5550 22:4305 ~0:9388 —0:0419°| 011807 — —-
59| 927275 26.4091  5.6626  0.2144 | 92.7400 26.8251  7.1497  0.2665 0.4810
60 | 92.9050 28.8406 3.2095  0.1113 | 92.9175 25.3901 -1.2533 -0.0494 0.0619




™
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LOCO 4900 1] 66.7875 30.8958 9.8978  0.3204 | 66.7850 39.2324 17.0517  0.4346 0.7550
2| 67.0675 38.9009 2.5698  0.0661 | 67.0550 27.3075 -1.9477 -0.0713 -0.0053

3| 67.8325 30.6389 9.4956  0.3099 | 67.8275 36.7441 15.1967  0.4136 0.7235

: ‘4| 68.1100 31.4951  1.8326  0.0582 | 68.1025 33.5047 -2.5942 -0.0774 -0.0192
LOCO 4901 5| 68.6025 31.8375 10.1435  0.3186 | 68.5975 36.6502 16.8268 0.4591 [  0.7777
. 6| 68.8825 38.9437 2.5028  0.0643 | 68.8725 26.0399 -2.2007 -0.0845 -0.0202

71 69.6450 33.0790 10.4340  0.3154 | 69.6425 36.0399 16.5739  0.4599 0.7753

8] 69.9250 32.8649 1.9666  0.0598 | 69.9150 33.4108 -2.9033 -0.0869 -0.0271

MC EMS-1 9| 70.5025 24.0464  7.3285  0.3048 | 70.5025 29.0915 11.9927  0.4122 0.7170
10 70.6850 25.0310 1.2293  0.0491 | 70.6750 23.9742 ~-1.4418 -0.0601 -0.0110

11| 72.4625 25.8872  8.1328  0.3142 | 72.4625 23.7864 11.5430  0.4853 0.7994

12| 72.6450 25.5875  1.8996  0.0742 | 72.6425 25.3357 -2.3131 -0.0913 | -0.0171

FCEMS-1' 13| 73.0925 29.9540 9.4733  0.3163 | 73.0025 27.1197 14.3535  0.5293 0.8455
14| 73.2725 327793  1.7432  0.0532 | 73.2725 20.9225 -1.3013 -0.0622 -0.0090

15] 74.1750 21.2211  7.0157  0.3306 | 74.1725 35.7112 9.8566  0.2760 0.6066

16 | 74.3575 22.5482  1.4974  0.0664 | 74.3525 31.7206 -1.7229 -0.0543 0.0121

‘IT-5 17| 747400 17.4540 4.6476  0.2663 | 74.7375 28.0117 7.0742  0.2525 0.5188
18 | /749850 20.4506  0.9166  0.0448 [ 74.9800 21.2042 -2.5942 -0.1223 -0.0775

19| 76.5550 19.5516 4.9603  0.2537 | 76.5500 23.7394 6.7650  0.2850 0.5387

20| 76.8025 20.1937  0.8272  0.0410 [ 76.7925 21.2042 -2.6223 -0.1237 -0.0827

SC EMS-2 21| 77.2600 25.0310° 6.9934  0.2794 [ 77.2575 30.8286  7.7206  0.2504 [ ~ 0.5298
22| 77.4400 ~ 27.4283  1.8772 ~ 0.0684 [ 77.4375 26.1807 -2.3693 -0.0905 -0.0221

23| 77.6250 25.2451  7.1498 - 0.2832 | 77.6200 27.8709  8.9573  0.3214 0.6046

24| 77.8050 265721 1.2517  0.0471 | 77.7950 23.6455 - -1.5824 -0.0669 -0.0198

25| 79.1500 23.7896 .6.7253  0.2827 | 79.1500 26.3685  8.6200  0.3269 0.6096

26| 79.3325 28.3273  2.3687  0.0836 | 79.3225 20.8286 -2.5379 -0.1219 -0.0382

27| 79.5150 259300 7.9764  0.3076 | 79:5150 27.2605  9.3507  0.3430 0.6506

28 | 79.6950 26.5721  1.5198  0.0572 | 79.6850 23.5516 -2.5098 -0.1066 -0.0494

TRIP-MLC © 29 | 80.0900 29.3975  8.7584  0.2979 | 80.0875 45.2417 10.9809  0.2427 0.5407
IR .30 | 802750 33.9779  3.1730  0.0934 [ 80.2700 40.0774 -3.1563 -0.0788 0.0146
31| 80.4575 31.3666 9.8084  0.3127 | 80.4475 36.7441 12.2456  0.3333 0.6460

32| 80.6400 34.3632 1.7655 0.0514 | 80.6375 32.2840 -2.5660 -0.0795 -0.0281

33| 81.7600 27.3855  8.043¢  0.2937 | 81.7550 36.5094 10.7560 0.2946 0.5883

34| 81.9450 332502 2.6145 0.0786 | 81.9400 32.6126 -2.2288 -0.0683 0.0103

35| 82.1275 33.7211 11.0818  0.3286 | 82.1250 40.4530 14.4941 -0.3583 0.6869

, 36 | 82.3100 36.5464 2.9720 0.0813 | 82.3075 37.7770 -2.8471 -0.0754 0.0059
LCCEMS-1 37| 82.7075 21.6492 = 6.993¢  0.3230 | 82.7050 31.9084 10.1096 0.3168 0.6399
© - 38 82.8875 25.5875 2.5028 - 0.0978 | 82.8750 26.0868 -2.0601 -0.0790 0.0188
301 83.0725 23.0619  7.7307 0.3352 | 83.0625 25.8990 11.0652  0.4272 0.7625

40 | 83.2500 25.6732  1.5198 ~ 0.0592 | 83.2425 19.4202 ~-1.7791 -0.0916 -0.0324

41| 84.5950 21.3495 7.2838  0.3412 | 84.5875 25.4765 9.5475  0.3748 0.7159

42| 84.7725 259728 22124  0.0852 | 84.7675 20.9695 -1.9477 -0.0929 -0.0077

43| 84.9550 24.7742° 8.1775  0.3301 | 84.9550 27.5422 13.0045  0.4722 0.8022

. 44 | 85.1375 27.2571° 1.5645 . 0.0574 | 85.1250 - 23.0821 -2.3693 -0.1027 -0.0453
MLC EMS- 45| 85.5000 36.7177 10.1435 0.2763 | 85.4975 42.3779 11.0090  0.2598 0.5360
' 46 | 85.6825 39.5858  2.0783  0.0525 | 85.6775 38.1995 -2.3412 -0.0613 -0.0088
47| 85.8625 29.9112  8.7807  0.2936 | 85.8600 37.6831 10.5312  0.2795 0.5730

43 | 86.0475 35.0481  1.2517  0.0357 | 86.0400 29.4202 -2.5942 -0.0882 -0.0525

49 | 87.3800 28.7982  8.8030  0.3057 | 87.3750 34.9601  8.8167  0.2522 0.5579

50 | 87.5625 32.9505 3.0390  0.0922 [ 87.5575 31.5798 -1.4137 -0.0448 | 0.0475

51| 87.7450 31.9660 8.6913  0.2719 | 87.7400 39.2793  9.4913  0.2416 0.5135

: 52| 87.9275 354762 1.7879  0.0504 | 87.9200 34.5375 -3.4654 -0.1003 -0.0499

SC EMS-1 53] 88.2500 222485 7.6189  0.3425 | 88.2850 31.0164 9.5194  0.3069 0.6454
" 54| 88.4700 24.6886  2.1006  0.0851 | 88.4575 27.7300 -3.0719 -0.1108 -0.0257

55| 88.6525 23.3615 8.0881  0.3462 | 88.6500 28.4812  9.1259  0.3204 |  0.6666

56| 88.8300 29.0122 2.2570 _ 0.0778 | 88.8200 22.8943 -2.3974 -0.1047 -0.0269

571 90.1650 22.5053  7.8200 ~ 0.3475| 90.1625 25.9460 10.4469  0.4026 0.7501

58 | 90.3425 262725 2.6592  0.1012 | 90.3350 23.0352 -0.9921 -0.0431 0.0582

59 | 90.5250 23.0619  8.1551  0.3536( 90.5225 27.2605 11.5711  0.4245 0.7781

‘60 | 90.7025 249026  2.1453  0.0862 | 90.6925 -23.3638 -2.7909 -0.1195 -0.0333




LOCO 4900 1| 56.0750 43.8865 7.3042  0.1664 | 56.0750 23.3661 8.2436  0.3528 0.5192
" 2] 56.3525 36.7436 -1.6608 -0.0452 | 56.3525 29.5434  0.8151  0.0276 -0.0176

3| 57.1200 34.2869  7.1345  0.2081 | 57.1200 32.1844  8.8468  0.2749 0.4830

4| 57.4000 249147 -0.4447 -0.0179 | 57.3975 40.6893 ~1.1214 -0.0276 | -0.0454

LOCO 4901 5| 57.8950 41.9302 7.3324  0.1749 | 57.8950 24.0823  8.4976  0.3529 0.5277
6| 58.1725 33.9229 -1.6325 -0.0481 | 58.1725 32.0501 0.6564  0.0205 ~-0.0276

7| 58.9425 32.5580 7.9829  0.2452 | 58.9400 35.5416 9.7357  0.2739 0.5191

81 59.2200 25.8246 -0.7558 -0.0293 | 59.2200 41.0922 -0.7087 -0.0173 -0.0465

[MC EMS-1 91 59.8050 35.9702 5.6639  0.1575| 59.8025 15.1746  5.4500  0.3592 0.5166
10] 59.9850 33.1495 -2.8768 -0.0868 | 59.9850 17.9946  3.1960  0.1776 0.0908

11| 61.7750 19.9101 4.5892  0.2305 | 61.7775 30.1253 -2.0103 -0.0667 0.1638

12| 61.9525 14.8146  3.4863  0.2353 | 61.9550 34.7806 4.2437  0.1220 0.3573

FC EMS-1 13| 62.4100 37.7445 7.7284  0.2048 | 62.4075 15.3088  5.5135  0.3602 0.5649
14| 62.5900 29.9192 -3.7818 -0.1264 | 62.5900 22.5604 ' 2.6564  0.1177 ~0.0087

15| 63.4975 229584  6.7385  0.2935 | 63.4975 31.4234 7.7992  0.2482 0.5417

16| 63.6775 19.7282 19874 0.1007 | 63.6775 36.4368 -2.0421 -0.0560 0.0447

T-5 171 64.0700 30.1467 4.9286  0.1635 | 64.0650 13.0707 4.4341  0.3392 0.5027
18 | 64.3125 22.8219 -2.4244 -0.1062 | 64.3125 18.8451 1.7992  0.0955 -0.0108

19| 65.8975 19.1367  5.1266  0.2679 | 65.8950 22.2918  7.2913  0.3271 0.5950

20 | 66.1400 18.7728 0.2057 0.0110 [ 66.1400 23.2766 -0.8357  —0.0359 -0.0249

SC EMS-2 21| 66.6100 35.0603  6.2578  0.1785| 66.6050 19.5613  6.3389 - 0.3241 0.5025
‘ 22 | 66.7850 34.0139 -0.8689 -0.0256 | 66.7850 19.3823 -0.1691 -0.0087 -0.0343
23| 66.9750 33.8319 5.0700 0.1499 | 66.9725 21.4861  7.4817  0.3482. 0.4981

24} 67.1525 29.6008 -2.7354 . -0.0924 | 67.1550 25.4700 1.7675  0.0694 -0.0230

25| 68.5100 23.0494  7.3607  0.3194 | 68.5125 29.6329 9.4817  0.3200 | 0.6393

26 | 68.6900 19.0912 -1.0103 -0.0529 | 68.6900 31.8263  0.8151 0.0256 -0.0273

27| 68.8775 19.0912  7.8132  0.4093 | 68.8800 30.7967 8.2436  0.2677 0.6769

28 | 69.0600 . 15.8610 1.1390  0.0718 | 69.0625 34.6911 -2.9944 -0.0863 -0.0145

TRIP-MLC 291 69.4600 46.9802 3.4297 . 0.0730 | 69.4575 22.8290  6.9421.  0.3041 0.3771
30 [ 69.6450 46.2068 -1.2083 -0.0262 | 69.6450 22.1575 -1.4071 -0.0635 -0.0897

31| 60.8275 47.3897 5.8336  0.1231 | 69.8275 25.2462° 7.3865  0.2926 0.4157

32| 70.0150 42.5216 -2.0850 -0.0490 | 70.0200 27.9319 0.8786  0.0315 -0.0176

33| 71.1400 31.0111  9.3403  0.3012 | 71.1375 38.9883 11.1960  0.2872 0.5884

34| 71.3225 26:1886 -1.4345 -0.0548 | 71.3275 42.8827 -0.9627 -0.0225 -0.0772

35| 71.5125 31.0566 . 11.4897  0.3700 | 71.5100 38.9436 10.83786  0.2793 0.6493

36| 71.6925 = 27.9629 1.1107  0.0397 | 71.6950 41.7636 -3.3754 -0.0808 -0.0411

LCCEMS-1 37| 72.0950 33.6499  5.0983  0.1515| 72.0900 - "17.6813  5.7040  0.3226 0.4741
.o , 38| 72.2675 271.8719 -1.2931 -0.0464 | 72.2700 22.0233 0.7198  0.0327 -0.0137
39| 72.4600 33.6499 5.2114  0.1549 | 72.4550 19.3823  6.6563  0.3434 0.4983

40 | 72.6375  28.6454 -2.2264 ~-0.0777 | 72.6375 23.5004 1.8310  0.0779 0.0002

411 73.9900 23.4133 7.3890 0.3156 | 73.9850 28.4691  8.9421 0.3141  0.6297

42| 74.1625 203651 -0.3882 -0.0191 [ 74.1675 31.1548 -1.1214 -0.0360 -0.0551

43| 74.3525 17.5444  8.7465 . 0.4985| 74.3500 32.9006  8.2436  0.2506 0.7491

‘ 44 | 74.5275 13.0858 1.3652  0.1043 | 74.5300 37.9588 -3.7246 -0.0981 0.0062
MLC EMS- 45| 74.8975 46.0248  3.7974  0.0825 | 74.8950 25.4700  5.0690  0.1990 0.2815
o " 46| 75.0825 44.9329 -0.8972 -0.0200 ( 75.0800 27.3053 -0.3278 -0.0120 -0.0320
47 75.26_50 46.3888  2.1571  0.0465 | 75.2625 27.2157 5.8627 0.2154 0.2619

48 | 75.4475 42.8401 -1.9436 -0.0454 [ 75.4475 29.1853 1.0056  0.0345 -0.0109

49 | 76.7900 26.8255  5.3245  0.1985 | 76.7875 39.2121 7.4183  0.1892 0.3877

' 50 76.9725 © 25.0967 -0.6427 -0.0256 | 76.9725 40.5550 -0.7405 -0.0183 -0.0439

51| 771550 26.0521  2.4965  0.0958 | 77.1550 42.1665 2.7198  0.0645 0.1603

S 52| 77.3375 25.3242 1.3087  0.0517 | 77.3375 42.5246 -3.6929 -0.0868 -0.0352
SCEMS-1 . 53| 77.7075 35.1513  6.8517 0.1949 | 77.7025 16.9203 4.7198  0.2790 0.4739
o 54 1 77.8850 '35.0603 1.3087  0.0373 | 77.8850 16.0698 -0.9627 -0.0599 -0.0226
78.0725 33.2404  4.5609 0.1372 | 78.0675 21.0385  8.0214  0.3813 0.5185

78.2475 29.3278 ~3.4990 -0.1193 | 78.2475 26.0519  2.9738  0.1142 -0.0052

79.5975 21.6390  8.0112  0.3702 | 79.5975 30.6177 11.0055  0.3595 0.7297

79.7750 18127237 -1.4345 T=0.0785| ~79.7775~ "33.8406— 2:7833 —0:0823-| — -0:0037 -

79.9650 22.0485  9.0858  0.4121 | 79.9625 27.3948  6.3706  0.2326 0.6446

80.1375 18.6363  2.9772  0.1598 | 80.1400 29.8567 -~3.6929 -0.1237 0.0361



LOCO 4900 1 63.7444  33.0134 10.6721  0.3233 0.3233
' 2 64.0022 31.7130  1.1732.  0.0370 0.0370
'3 64.7022 24.9417 7.6711  0.3076 0.3076
4 64.9600 32.4753 13819  0.0426 0.0426
LOCO 4901 5 65.4089 32.0269 10.8548  0.3389 0.3389
6 65.6644 32,9237  1.0688  0.0325 0.0325
7 66.3644 28.5740  9.8109  0.3434 0.3434
8 66.6244 31.7130  1.3036.  0.0411 0.0411
MC EMS-1 9 67.1533 29.7399  9.5239  0.3202 0.3202
10 67.3222 24.9417 -2.1410 -0.0858 | -0.0858
11 68.9533 26.2421 8.9498  0.3411 0.3411
12 69.1178 21.8027 -1.6452 -0.0755| -0.0755
FC EMS-1 13 69.5267 27.0941 9.1324  0.3371|  0.3371
' 14 69.6956 28.6637  0.5991  0.0209 0.0209
15 70.5200 24.6278  8.7149  0.3539 0.3539
16 70.6844 225202 1.0166  0.0451 0.0451 -
T-5 17 71.0333 19.2915  5.6095  0.2908 0.2908
18 71.2644 21,9820  0.2337  0.0106 0.0106
19 727000 189327  5.7922  0.3059 0.3059
20 72.9267 23.1928  0.9644 0.0416 0.0416
SC EMS-2 21 733467 29.6950 9.9414  0.3348 0.3348
22 73.5089 23.1480 -1.4364 -0.0621 [ -0.0621"
23 73.6800 27.5426  9.4717  0.3439 0.3439
2| 73.8467 26.6009 -1.4886 -0.0560 | -0.0560
25 75.0800 26.6906  8.8193  0.3304 0.3304
26 75.2467 22.6098 -0.6536. -0.0289 | -0.0289
27 75.4156 28.9776  9.9153  0.3422 0.3422
28 75.5800 26.0179 -1.5930 - -0.0612 | . -0.0612
TRIP-MLC 29 75.9400 36.6905 12.3162  0.3357 |  0.3357
B 30 76.1133 "33.6412 : 2.0082  0.0597 0.0597
31 76.2756 38.7085 13.0207  0.3364 0.3364
32 76.4467 32.8340 -1.5408 ° -0.0469 | -0.0469
33 77.4711 30.9058  9.9414  0.3217 0.3217
34 77.6378 32.6995 -0.4970 -0.0152| -0.0152
35 77.8067 37.2287 13.9080  0.3736 0.3736
. 36 77.9756  32.9237- -1.3321 ~ -0.0405 |- - -0.0405
LCCEMS-1 37 783356 26.5560  9.6544  0.3636 0.3636
38 78.5022 24.1794 -0.8101 -0.0335| -0.0335
‘39 78.6689 28.1255 10.4633  0.3720 0.3720 |
40 78.8356 24.6278 '-2.4020 -0.0975| -0.0975 |
41 80.0578 25.2107  9.8892  0.3923 0.3923
42 80.2222 21.3094 -0.6014 -0.0282 | -0.0282 |
43 80.3867 27.5426  9.9675  0.3619 0.3619
44 80.5489 25.5695 -1.9323 -0.0756 [ -0.0756
MLC EMS- 45 80.8822 39.2466  9.7848  0.2493 0.2493
46 81.0511 37.7668 -1.1233 -0.0297 | -0.0297
47 81.2133 38.7533 10.1502  0.2619 0.2619
48 81.3822 36.1524 -2.2976 -0.0636 | -0.0636 |:
49 82.5889 32.8789 '10.5155  0.3198 0.3198
50 '82.7600 30.5022  0.8861  0.0291 0.0291
51 82.9222 33.8206 8.6888  0.2569 0.2569
52 83.0889 30.1435 -2.0627 -0.0684 | -0.0684,
SC EMS-1 53 834178 26.1973 10.1502  0.3875 0.3875 |
54 83.5822 . 24.0448 -0.2882 -0.0120 [ -0.0120 |
55 83.7467 29.0672 11.0114  0.3788 0.3788 |
56 '83.9111  27.1390 "~ -2.3498  -0.0866 -0.0866 |
57 85.1244 24.2242  9.3151  0.3845 0.3845 |{:
58 852889 22.9237 0.3120  0.0136 0.0136
59 85.4533 26.2870 10.0719  0.3832 0.3832
60 85.6178 24.3139 -2.0627 -0.0848 | -0.0848




LOCO 4900 1] 61.6711 28.2934 95035  0.3359 | 61.6689 40.1429 17.7453  0.4421 0.7779
2| 61.9311 38.9526 2.1756  0.0559 | 61.9200 28.9692 -2.7718 -0.0957 | -0.0398
3| 62.6311 28.0365 84535  0.3015 | 62.6311 39.9081 13.0797  0.3278 0.6293
4| 62.8889 32.2317 0.8351  0.0259 | 62.8844 355889 -3.8399 -0.1079 | -0.0820
LOCO 4901 5| 63.3467 28.2078  8.0290  0.2846 | 63.3378 41.9269 15.6654  0.3736 0.6583
‘ 6| 63.5978 38.3105 2.0862° 0.0545 [ 63.5911 26.5279 -2.8281 -0.1066 | -0.0522
7| 64.2978 29.4920 7.7162  0.2616 | 64.2956 36.9974 14.2602  0.3854 0.6471
8| 64.5556 32.5314 1.0361  0.0319 | 64.5511 34.6030 -3.7274 -0.1077 [ -0.0759
MC EMS-1 9| 65.0011 22.7283 6.0183  0.2648 | 65.0867 30.6593 10.3816  0.3386 0.6034
10| 65.2556 23.5845 0.9244  0.0392 | 65.2467 25.3072 -1.9287 -0.0762| -0.0370
11| 66.8889 24.9543  5.6831  0.2277 | 66.8867 259645 9.8476  0.3793 0.6070
12| 67.0556 26.8379 1.7511  0.0653 | 67.0444 254481 -2.5751 -0.1012]| -0.0359
FC EMS-1 13| 67.4667 28.8071  6.6885  0.2322 | 67.4667 31.0349 14.1477  0.4559 0.6881
14| 67.6333 31.8893  1.5053  0.0472 | 67.6244 22.9129 -1.8163 -0.0793| -0.0321
15| 68.4600 21.8721  5.2587  0.2404 | 68.4578 38.1711  9.5384  0.2499 0.4903
16 | 68.6267 21.7009 0.9244  0.0426 | 68.6178 34.4152 -2.1816 -0.0634 | -0.0208
T-5 17| 68.9800 16.1358  4.3650  0.2705 | 68.9756 29.8612  7.5148  0.2517 0.5222
18 | 69.2044 19.6889  0.5223  0.0265 | 69.1956 21.4105 -2.4908 -0.1163| -0.0898
19| 70.6444 18.4903  4.6554  0.2518 | 70.6444 262931  8.2456  0.3136 0.5654
20| 70.8711 18.7471  0.6117  0.0326 | 70.8644 23.5232 -2.4065 -0.1023| -0.0697
SC EMS-2 21| 71.2911 223858  5.8842  0.2629 | 71.2911 34.6030 8.5547  0.2472 0.5101
22| 714578 25.6393  1.9075  0.0744 | 71.4511 28.4058 -1.8163 -0.0639 0.0105
23 | 71:6289 24.0126  6.5991  0.2748 | 71.6267 30.2368 10.7189  0.3545 .0.6293
24| 717933 27.0519  1.0138  0.0375 | 71.7844 24.0396 -1.3385 -0.0557 | -0.0182:
25| 73.0280 21.6581  6.1523  0.2841 | 73.0289 29.0161  9.7633 - 0.3365 0.6205
26| 73.1911. 26.3242  1.8851  0.0716 | 73.1889 22.5373 -2.0411 -0.0906 | -0.0190
27| 73.3644 253824  7.3811  0.2908 | 73.3622 28.9222 12.3490  0.4270 0.7178
28 | 73.5280 25.6821  1.3489  0.0525 | 73.5267 24.5091 -1.7600 -0.0718 | - -0.0193 |’
TRIP-MLC 29 | 73.8911 29.4064  7.5821  0.2578 | 73.8889 47.5138 11.7307 -  0.2469 0.5047
: 30| 74.0578 31.1615 .. 1.7064 = 0.0548 [ 74.0533 42.4903 -2.9967 -0.0705| -0.0158.
31| 74.2267 32.0605 8.4758  0.2644 | 74.2244 405185 12.1241  0.2992 0.5636
32| 74.3978 32.8738  1.4606  0.0444 | 74.3889 33.6640 -2.4065 -0.0715| -0.0271
33 | 75.4222 27.0947 77162  0.2848 | 75.4200 38.4058 10.9718  0.2857 0.5705
34| 755033 31.5040 1.3713  0.0435 | 75.5844 35.4011  -2.2940 -0.0648 | -0.0213
35| 75.7600 334732  9.2801 02772 | 75.7578 44.5091 14.0353  0.3153 0.5926
36| 75.9280 34.9286  2.0862  0.0597 | 75.9244 36.4340 -2.8843 -0.0792| -0.0194
LCCEMS-1 37| 76.2911 22.6427 6.7108  0.2964 | 76.2880 32.3964 12.0679  0.3725 0.6689
38 | 76.4556 259389 17734  0.0684 | 76.4467 26.6687 -1.6195 -0.0607 0.0076
39| 76.6244 22.1290 | 6.5321  0.2952 | 76.6200 28.4528 11.1685  0.3925 0.6877
40 | 76.7889 24.0126  1.1479  0.0478 | 76.7800 21.5044 -1.5071 -0.0701 -0.0223
41| 78.0200 20.6307 6.3757  0.3090 | 78.0200 27.5138 10.3254  0.3753 0.6843
42| 78.1844 24.8687  2.1756  0.0875 | 78.1778 22.4434 -1.1979 -0.0534 0.0341
43| 78.3556 24.2694  7.0013  0.2885 | 78.3533 29.0161 13.0797  0.4508 0.7393
44| 78.5178 26.8379  1.3266  0.0494 | 78.5111 23.6640 -1.7319 -0.0732| -0.0238
MLC EMS- 45| 78.8511 33.6872 8.6322  0.2563 | 78.8480 44.7908 11.3934  0.2544 0.5106
46 | 79.0178 37.5399  1.2596  0.0336 | 79.0133 38.8283 -1.9287 -0.0497 | -0.0161
47| 79.1844 29.1067  7.5375 ~ 0.2590 | 79.1844 - 39.0631  9.9881 .0.2557 0.5147
48| 79.3533 31.3328 -0.5501 -0.0176 | 79.3444 32.9598 ~1.1417 -0.0346 | -0.0522
49| 80.5667 26.4954  7.3141  0.2761 | 80.5622 37.4668  9.8195  0.2621 0.5381
50| 80.7333 30.1341  2.1085  0.0700 | 80.7311 33.3823 -1.4228 -0.0426 0.0274
51| 80.8978 29.2352  7.4481  0.2548 | 80.8956 43.0067 8.9201  0.2074 0.4622
52| 81.0667 329167 0.7680  0.0233 | 81.0600 36.9035 -2.0411 -0.0553| -0.0320
SC EMS-1 53] 81.3956 21.9578 7.0460 0.3209 | 81.3933 33.4762 11.0842  0.3311 0.6520
54 | 81.5578 24.1838  1.7957  0.0743 | 81.5489 28.4058 -2.5189 -0.0887 | -0.0144
55| 81.7267 22.0006  7.3587  0.3345 | 81.7244 31.9739 10.5221 0.3291 0.6636
S 56 | 81.8911 26.6667 1.7511  0.0657 | 81.8844 24.3213 -1.9006 -0.0781 -0.0125
o 57| 83.1067 22.0434  7.3141 0.3318 | 83.1067 28.2650 10.6626  0.3772 0.7090
R T8 83,2689 T 25.5108 — 2:2649 —-0:0888-[—83:2644 —24.1805-—-0.9169 _.-0.0379.{_ _ 0.0509 |
59 | 83.4356 22.1290  7.5598  0.3416 | 83.4333 28.4528 12.6019  0.4429 0.7845
60 | 83.6000 24.6547 1.5500  0.0629 | 83.5889 24.5091 -2.2659 -0.0925 |  -0.0296




A

LOCO4900__. 1| 51.7622 43.0866  7.1807 0.1667 | 51.7578 23.5740  8.1707  0.3466 0.5133 ¢
2| 52.0178 36.9447 -1.5297 -0.0414 | 52.0178 26.5722 -0.4325 -0.0146 -0.0560 |

3| 52,7333 33.4415 6.2192  0.1860 | 52.7289 31.4075  8.2660  0.2632 0.4492

"7 4| 52.9867 25.2523  0.1389  0.0055 | 52.9880 39.5991 -1.3531 -0.0342 -0.0287

LOCO 4901 5| 53.4511 42.3587  6.8414 - 0.1615 | 53.4467 23.3950 7.9802  0.3411 0.5026

- 7 6| 53.7067 34.5334 © -1.4731 -0.0427 | 53.7067 32.0789 -0.4959 -0.0155 ~-0.0581

B 7| 54.4200 - 31.8947 6.1626  0.1932| 54.4178 357942  8.3612  0.2336 0.4268

' 8| 54.6778 26.2077 -0.5116 -0.0195| 54.6778 40.2705 -1.1944 -0.0297 ~0.0492

MC EMS-1 9| 55.2222 36.5352 4.1830 . 0.1145 | 55.2200 14.7558  4.1390  0.2805 0.3950

10 | 55.3867 36.0803 -3.1699 -0.0879 [ 55.3844 17.2625 2.4564  0.1423 0.0544

11} 57.0422 20.2022  4.6355  0.2295 | 57.0444 29.3408 -2.4007 -0.0805 0.1490

. 12| 57.2089 15.0612  2.3165  0.1538 [ 57.2111 34.7199  4.3295  0.1247 0.2785
FC EMsS-1 13 ] 57.6333 38.9920  6.3323  0.1624 | 57.6333 14.3529  4.1390 -~ -0.2884 0.4508 |

‘ 14 | 57.7978 30.5298 -3.2831 -0.1075| 57.8000 22.3654  2.2977  0.1027 -0.0048

15| 58.6422 20.6117 4.2961  0.2084 | 58.6378 © 32.6609.  7.4406  0.2278 0.4362

16 [ 58.8044 19.9747 2.7973 - 0.1400 | 58.8044 36.1524 --2.6864 -0.0743 0.0657

T-5 17 | 59.1689 30.8937 4.0699  0.1317 | 59.1622 12.9653  3.9485  0.3045 0.4363

18 | 59.3956 22.9775 -2.4912 -0.1084 | 59.3933 18.9635 1.7580  0.0927 -0.0157

19 | 60.8556 19.5198  3.4477  0.1766 | 60.8511 21.9178 6.7421 0.3076 0.4842

- 20 | 61.0800 18.6099  0.4500 0.0242 | 61.0800 23.4845 -1.2896 -0.0549 -0.0307

SC EMS-2 21| 61.5133 -33.8055 4.5224  0.1338 | 61.5067 19.8140  6.0437 0.3050 { - 0.4388

22| 61.6733 34.1694 -0.5116 -0.0150| 61.6733 19.0530 -0.3690 -0.0194 -0.0343

. 23| 61.8511 33.5325  3.1649 0.0944 | 61.8489 21.9178  7.0279  0.3207 0.4150

24 1 62.0133 30.5298 -2.3498 -0.0770 | 62.0111 24.7379 1.0914  0.0441 -0.0329

25| 63.2578 23.7964 5.7102  0.2400 | 63.2578 30.1541 9.2818  0.3078 0.5478

26| 63.4244 19.9747 -0.6813 -0.0341| 63.4244 30.4227 -0.3055 -0.0100 -0.0442

27| 63.5956 19.6108  4.6921  0.2393 | 63.5978 29.9751 5.6628  0.1889 0.4282

28 | 63.7622 18.9738  2.7973  0.1474 | 63.7622 '31.5866 -3.3848 -0.1072 0.0403

TRIP-MLC 29| 64.1356 489101 -3.5659 -0.07291 64.1356 23.7083  6.1072  0.2576 0.1847

o 30| 64.3022 47.8182 0.7045° 0.0147 | 64.3022 22.9921 -1.6388 -0.0713 -0.0565

"31) 64.4711 47.0903 4.0133  0.0852 | 64.4711 27,2446  6.8374  0.2510 0.3362

32| 64.6422 443605 "-1.4448 -0.0326 | 64.6422 27.2893 -1.0674 -0.0391 -0.0717

33| 65.6800 28.8919  7.8312 0.2711 | 65.6756 39.4648 10.4882  0.2658 0.5368

34| 65.8422 26.9811 -0.5398 -0.0200| 65.8467 43.0906 -1.7975 -0.0417 -0.0617

35| 66.0178 29.4379 10.1502  0.3448 | 66.0156 40.0019  9.7898  0.2447 0.5895

- - 36| 66.1844 © 27.6180 17792  0.0644 | 66.1867 40.9420 —4.3372 -0.1059 -0.0415

LCC'EMS-1 37| 66.5511 ' 33.3050 - - 4.2396  0.1273 | 66.5489 17.6654  5.1548  0.2918 0.4191

. 38| 66.7133 27.8910 -0.9075"--0.0325 | 66.7156 21.2911 -0.1150 -0.0054 -0.0379

39| 66.8867 33.4415  4.9749 - 0.1488 | 66.8844 20.3959  6.2342  0.3057 0.4544

40 | 67.0533 28.7099 ' -1.4165 -0.0493 | 67.0480 23.6188 1.8533  0.0785 0.0291

41| 68.2911- 23.8874 - 6.6434  0.2781 | 68.2889 28.0503  8.2025  0.2924 0.5705

’ 42 | 68.4489 19.6108 1.2984  0.0662 | 68.4533 30.7361 -1.5118 -0.0492 0.0170

43| 68.6244 19.3378  7.2090  0.3728 | 68.6267 30.5123  7.6310  0.2501 0.6229

44 | 68.7911 16.3351 1.4115 0.0864 | 68.7911 - 32.8399 -3.4166 --0.1040 -0.0176

MLC EMS- 45| 69.1267 45.8164  2.6559  0.0580 | 69.1244 25.3198  3.8850  0.1534 0.2114

- 46| 69.2933 44.3605 ~~-0.8509 -0.0192 | 69.2956 27.0208 -0.6864 -0.0254 -0.0446

47 | 69.4644 ' 459984 -2.5478 -0.0554 | 69.4600 27.4684 4.7104  0.1715 0.1161

48 | 69.6311 43.0866- -2.0104 -0.0467 | 69.6311 28.9456 1.0279  0.0355 -0.0112

49 | 70.8622 28:5735 3.5608  0.1246 | 70.8600 38.4800  4.7422  0.1232 0.2479

50 71.0311 25.7982 -0.4550 -0.0176.| 71.0311 40.1362 -0.8134 -0.0203 ~0.0379

‘511 71.2000 24.9793 1.3550  0.0542 | 71.1978 41.9267 2.4564  0.0586. 0.1128

52| 71.3667 26.5261 1.1570  0.0436 | 71.3667 42.9115 -3.9880 -0.0929 | = -0.0493

SC EMS-1 53| 71.7044 36.7172  6.3323  0.1725| 71.7000 15.2034  4.0120  0.2639 0.4364

54 | 71.8644 35.6253 1.6943  0.0476 | 71.8667 16.7253 -1.1309 -0.0676 -0.0201

55| 72.0378 33.6235 3.7022 - 0.1101 | 72.0356 21.6492  7.8850  0.3642 0.4743

56 | 72.2022 28.8919 -2.7740 -0.0960 | 72.2000 26.4836  2.5517  0.0964 0.0003

57| 73.4378. 20.7937  6.1061 - 0.2937 | 73.4400 30.9599 10.6787  0.3449 "~ 0.6386

58 | 73.6044 17.5179 -1.0206 -0.0583 | 73.6022 32.1237 2.4882  0.0775 0.0192

59 | 73.7778 22.4315 - 7.6898  0.3428 | 73.7733  26.3941 4.9009  0.1857 -0.5285

60| 73.9378 21.2486 0.1822 | 73.9378 27.9160 —4.0832 -0.1463 0.0359

3.8719




LOCO 4900 1] 63.73 35, 2.7138  0.3627 | 63.7400 32.0538 12.5751  0.3923 0.7550
2| 63.9820 34.2175 -0.7783 -0.0227 | 63.9940 31.3363  1.3539  0.0432 0.0205
3| 64.6820 38.6825 11.2708  0.2914 | 64.6900 24.6547 9.2870  0.3767 0.6681
4| 6493380 33.3333 -1.1390 -0.0342 | 64.9480 31.7847 1.5365  0.0483 0.0142
LOCO 4901 5] 65.3900 34.2617 12.2568  0.3577 | 65.3980 31.5605 12.5751  0.3985 0.7562
‘ 6| 65.6420 31.6092 -0.1530 -0.0048 | 65.6540 32.5919  1.1451 -0.0351 0.0303
7| 66.3440 37.1352 129302  0.3482 | 66.3540 28.2421 10.9050  0.3861 0.7343
8| 66.6000 34.6595 -1.2593 -0.0363 | 66.6100 31.6950 1.7714  0.0559 0.0196
MC EMS-1 9| 67.1320 23.8284 9.1303 0.3832 | 67.1400 30.1255 11.7401  0.3897 0.7729
10| 67.2940 26.0389  2.7090  0.1040 | 67.3060 25.1928 —2.0908 -0.0830 0.0211
11| 68.9240 24.6242 8.3607  0.3395 | 68.9340 27.2556 10.3831  0.3810 0,7205
12 69.0920 29.2219 2.4685  0.0845| 69.0980 22.3229 -1.5167 -0.0679 0.0165
FC EMS-1 13| 69.5000 28.1609 11.1505  0.3960 | 69.5060 27.2107 10.0177  0.3682 0.7641
14| 69.6620 25.1989  2.8773  0.1142 | 69.6720 29.4977  0.5971  0.0202 0.1344
15| 70.4880 30.7250  6.7253  0.2189 | 70.4960 24.6098  9.4958  0.3859 0.6047
16 | 70.6540 32.8470  2.7571  0.0839 | 70.6600 23.2646 - 1.1451  0.0492 0.1332
T-5 17| 71.0020 24.7126  7.1342  0.2887 | 71.0100 19.0045 6.6774 0.3514 0.6401
18 | 71.2260 20.4244 -0.0087 -0.0004 | 71.2380 21.9193  0.3361  0.0153 0.0149
19| 72.6680 21.7506  6.3405  0.2915 | 72.6740 19.3184  6.8601  0.3551 0.6466
20/ 72.8880 20.1149 -0.7783 -0.0387 | 72.9020 22.7713  1.0929  0.0480 0.0093
SC EMS-2 21| 73.3100 26.2599 8.4810 - 0.3230 | 73.3180 28.6906 10.9050  0.3801 0.7031
22| 73.4760 30.4597  2.6609  0.0874 | 73.4820 23.3094 -1.1253 -0.0483 0.0391
23 | 73.6460 28.7798 12.9062  0.4485 | 73.6560 27.9282 10.4875  0.3755 0.8240
24 | 73.8100 27.5420 3.2621  0.1184 | 73.8200 27.9282 -0.7338 -0.0263 0.0922.
25| 75.0420 22.7232  8.7696  0.3859 | 75.0560 25.9551 9.8612  0.3799 0.7659
26| 752100 25.2431  2.2039  0.0873 | 75.2140 22.6816 -0.2641 -0.0116 0.0757
27| 75.3820 28.7798 11.1024  0.3858 | 75.3840 28.0179 10.5918  0.3780 0.7638
28 | 75.5380 30.1945 4.4406  0.1471 | 75.5500 26.1793 -1.5689 —0.0599 0.0871
TRIP-MLC 29 | 75.9060 35.1458 10.9581 . 0.3118] 75.9100 36.0448 12.8883  0.3576 0.6694
30| 76.0720 36.8258  1.2179 0.0331 | 76.0820 34.6098  1.1712  0.0338 0.0669
31| 76.2400 36.2068 11.9682  0.3306 | 76.2460 37.9282 13.7234  0.3618 0.6924
32| 76.4080 35.1901  1.6508  0.0469 | 76.4160 33.7578 -1.4123 -0.0418 0.0051
33| 77.4300 31.3439  7.9759  0.2545 | 77.4380 30.8430 10.5136  0.3409 0.5953
34| 77.5980 30.9902 0.4483  0.0145| 77.6080 32.5471 -0.2641 -0.0081 0.0064
35| 77.7660 38.9036 12.7859  0.3287 | 77.7740 37.0314 14.2975  0.3861 0.7148
36 | 77.9340 42.1308- 2.8292  0.0672 | 77.9440 32.5471 -1.2036 -0.0370 0.0302
LCC EMS-1 37| 78.2940 23.9611 9.5151  0.3971 | 78.3020 26.6726 9.6524  0.3619 0.7590
38 | 78.4580 26.3041  2.0596  0.0783 | 78.4660 24.8789 -0.7338 -0.0295 0.0488
39 | 78.6280 26.9230 10.9581  0.4070 | 78.6340 28.0628 10.2265  0.3644 0.7714
40| 78.7920 26.7020  3.7431  0.1402 | 78.8000 25.5515 -2.4823 -0.0972 0.0430
41| 80.0120 21.6622  8.0481  0.3715 | 80.0200 25.6412 9.9394  0.3876 0.7592
42| 80.1780 24.3589  2.0356  0.0836 | 80.1820 22.1435 -0.6816 -0.0308 0.0528
43| 80.3420 28.1609 10.4531  0.3712 | 80.3500 27.4350 9.9916  0.3642 0.7354
44 | 80.5060 30.4155 4.3444  0.1428 | 80.5120 25.4619 -1.9864 -0.0780 0.0648
MLC EMS- 45| 80.8360 35.4995 8.2164 0.2315 | 80.8440 39,3183 10.0960  0.2568 0.4882
46 | 81.0000 34.4385 0.9533  0.0277 | 81.0120 38.2421 -0.9426 -0.0247 0.0030
47| 81.1640 352343 10.5733  0.3001 | 81.1700 38.8251 10.0699  0.2594 0.5595
48 | 81.3340 33.0680  2.2039  0.0667 | 81.3400 36.3139 -2.1430 -0.0590 0.0076
49| 82.5360 30.7692  6.8696  0.2233 | 82.5440 32.4125 10.4875  0.3236 0.5468
50| 82.7000 30.9902 0.1837  0.0059 | 82,7100 30.4843 1.0668  0.0350 0.0409
51| 82.8660 40.9814 9.2987  0.2269 | 82.8720 34.2511  8.7129  0.2544 0.4813
52| 83.0320 43.0150 2.9254  0.0680 | 83.0380 30.3049 -1.8560 -0.0612 0.0068
SC EMS-1 53| 83.3560 28.3377 9.1784  0.3239 | 83.3640 26.6726 10.3309  0.3873 0.7112
54| 83.5140 28.6030 0.5445  0.0190 | 83.5220 24.1166  0.3622  0.0150 0.0341
55| 83.6820 27.5862 10.4050  0.3772 | 83.6900 30.0358 11.3225  0.3770 0.7542
56 | 83.8440 30.5481 4.3925  0.1438 | 83.8520 26.7175 -2.5084 -0.0939 0.0499
57| 85.0500 23.9169 ~ 8.6493  0.3616 | 85.0560 24.6098  9.5480  0.3830 0.7496
58 | 85.2040 25.9505  1.4824  ~ 0.0571 | 85.2160~ 23.2197° - 0.6493  0.0280-- - 0.0851
59 | 85.3740 28.7356 10.0923  0.3512 | 85.3780 25.9103  9.9916  0.3856 0.7368
60 | 85.5320 29.8850  3.5507  0.1188 | 85.5400 24.0269 -2.0125 -0.0838 0.0351




~18.8690

. 29.6216 9942 61. . .
2| 61.9280 374555 2.2194 61.9180 28.8159 -1.5919
3| 62.6300 289366 9.6144  0.3323 | 62.6280 37.7361 16.5643
4| 62.8840 30.6490 1.8843 - 0.0615 | 62.8740 35.0601 -2.3789
LOCO 4901 5| 63.3360 30.3493 10.5080  0.3462 | 63.3280 38.0178 18.6722
6] 63.5900 38.9109 2.2641  0.0582 | 63.5800 27.4075 -1.8449
7| 64.2020 '31.8904 10.7314  0.3365 | 64.2860 36.1868 19.1781
8| 64.5460 32,9606 2.1077 0.0640 | 64.5360 33.8863 -2.3508
MC EMS-1 9| 65.0780 23.83425 7.4919  0.3142 | 65.0760 28.4873 12.6295
10 | 65.2420 23.7997 1.1917 ~ 0.0501 | 65.2340 25.2948 -1.6762
11| 66.8740 25.7260 7.6036  0.2956 | 66.8740 24.7314 11.3648
12| 67.0400 26.5822 1.7055  0.0642 | 67.0300 25.6234 -1.9573
FC EMS-1 13| 67.4500 28.5942 89218  0.3120 | 67.4480 27.7361 15.0185
- 14 | 67.6160 31.5479 1.4821  0.0470 | 67.6100 23.0413 -1.0579
15| 68.4420 20.4606  6.5983  0.3225 | 68.4400 36.7502 11.1399
16 | 68.6060 21.4024  0.7449  0.0348 | 68.6000 34.8723 -1.8730
T-5 17| 68.9540 15.4521  5.3472° 0.3461 | 68.9540 30.7408 10.0157
18 | 69.1840 18.9195 0.7449  0.0394 | 69.1740 21.9615 -1.9573
19| 70.6200 17.3356  5.7046  0.3291 | 70.6180 27.1258  10.1000
20| 70.8460 18.5771  0.9013  0.0485 | 70.8400 23.4169 -2.2383
SC EMS-2 21| 71.2680 22.3442 - 7.4473  0.3333 | 71.2660 32.6187  8.5261
221 71.4320 25.8116  1.7726  0.0687 | 71.4260 29.5671 -1.3671
23| 71.6040 23.5000 7.9388  0.3378 | 71.5960 30.2244 11.6458
24| 71.7680 26.2397  0.6778  0.0258 | 71.7580 24.6845 -0.8331
251 73.0020 20.9743  7.0898  0.3380 | 73.0000 27.4075- 10.3811
26 | 73.1680 26.4110 1.7726  0.0671 | 73.1560 21.9615 -1.7324
27| 73.3380 23.8425  8.1175  0.3405 | 73.3360 28.0648 12.2361 ‘
28 | 73.5040 25.9401° 1.1693  0.0451 | 73.4940 25.1070 -1.3952
TRIP-MLC 29| 73.8620 28.1233 :8.8771  0.3157 | 73.8600 45.5295 12.2642
301 74.0320 30.9486  2.1077  0.0681 | 74.0260 43.1821 -3.0253
31| 74.1980 -30.3493  9.8601  0.3249 | 74.1960 39.5671 13.6413
32| 74.3680 32.6609 1.1693 0.0358 | 74.3620 33.7455 -2.0416
. 33| 75.3940 26.3253  8.2515  0.3134 | 75.3920 38.3934  11.4491
34| 75.5640 32.0188 1.5938  0.0498 | 75.5540 35.6704 -2.4913
35| 75.7300 32.4041 10.6197  0.3277 | 75.7280 42.4309 14.6812
36 | 75.9000 33.6455 1.7726  0.0527 | 75.8900 36.7032. -2.5194
LCCEMS-1 37| 76.2600 225154 77153  0.3427 | 76.2580 31.7267 12.8263
38| 76.4220 25.4264  1.6385  0.0644 [ 76.4160 26.8911 -1.3671
39| 76.5940 21.2312  7.4473  0.3508 | 76.5860 28.2526 11.8426
40| 76.7600 24.2277  1.1023  0.045571 76.7500 21.3042 -1.3109
41| 77.9880 19.9469 7.0898  0.3554 | 77.9840 26.4216 9.9314
42| 78.1520 -24.1421 1.9066  0.0790 | 78.1420 22.1962 -1.1703
43 78.3200 23.0719  7.8271  0.3393 | 78.3140 28.1587 13.4727
44| 78.4840 25.8116  1.2587  0.0488 | 78.4760 23.8394 -1.5919
MLC EMS- 45| 78.8180 33.3887 9.2346  0.2766 | 78.8120 44.9192 11.1399
46 | 78.9860 37.8407 1.1470  0.0303 | 78.9780 39.6140 -1.7605
47 79.1500 29.5788  B.1175  0.2744} 79.1440 39.3324 10.2125
48| 79.3180 31.6336 -0.4616 -0.0146 | 79.3120 33.3230 -0.9736
49| 80.5280 25.6832  7.9388  0.3091 | 80.5240 37.6892  9.4817
50 | 80.6940 30.9914  2.1747 . 0.0702 | 80.6900 33.8863 -1.4795
51| 80.8580 29.2791  7.8271  0.2673 | 80.8520 41.2572  9.1444
52| 81.0260 32.1473 0.4768  0.0148 | 81.0200 37.1258 -1.5357
SC EMS-1 53| 81.3540 20.4606  7.3132  0.3574 | 81.3540 33.5577 11.5334
54 ) 81.5160 23.7568 1.6162  0.0680 | 81.5100 29.4732 -2.2383
551 81.6840 21.9161' 7.8047  0.3561 | 81.6780 31.7737 10.3249
56| 81.8440 26.7106 . 1.6609 ° 0.0622 | 81.8420 23.9333 -1.8168
57| 83.0560 21.1884 7.4473  0.3515| 83.0540 28.6281 10.8027
58 | 83.2140 24.5702  2.0183  0.0821 | 83.2080 24.3558 -1.1422
59| 83.3820 22.1301  7.8047  0.3527 | 83.3760 28.3464 12.8544
60 | 83.5440 24.0993 1.4598  0.0606 | 83.5320 24.5906 -2.2664




{LOCO 4900

73.9060

1] 51.8640 427853  7.0848  0.1656 | 51.8600 23.0528  7.8514 . .5062
2| 52.1160 36.9163 -1.6538 -0.0448 | 52:1200 29.6329 -0.3708 -0.0125 -0.0573 |

3| 52.8240 33.9591 6.2364 0.1837 | 52.8200 31.0653  8.1054  0.2609 0.4446

4| 53.0760 25.4968 -0.5226 -0.0205| 53.0780 39.4807 -1.4819 -0.0375 -0.0580

LOCO 4901 5| 53.5340 41.4659 4.2002 0.1013 | 53.5300 23.5452 5.7879  0.2458 0.3471

6| 53.7860 35.1874 -1.3428 -0.0382 | 53.7860 32.6768 -0.4343 -0.0133 -0.0515

71 54.4940 33.6406 5.0486  0.1501 | 54.4900 36.3026 6.5181  0.1796 0.3296

8| 54.7460 26.4522 -0.4943 -0.0187 | 54.7440 39.7045 -1.4184 —-0.0357 -0.0544

MC EMS-1 9| 552840 358244 4.8790 0.1362 | 55.2780 14.0555 3.9784  0.2831 0.4192

10| 55.4440 33.8681 -3.2658 -0.0964 | 55:4420 16.8308 2.5816  0.1534 0.0569

1] 57.0820 20.7197 3.6346  0.1754 | 57.0820 30.0358 -3.0057 ~ -0.1001 0.0753

: 12| 57.2420 15.0328  3.2387  0.2154 | 57.2460 34.6016  4.3276  0.1251 0.3405

FC EMS-1 13| 57.6640 379172 5.9253  0.1563 | 57.6600 14.4136 4.2006 0.2914 0.4477

‘14| 57.8260 30.0919 -3.0962 -0.1029 | 57.8280 22.3814  2.2959  0.1026 -0.0003

15| 58.6620 20.7652  2.8428  0.1369 | 58.6580 33.1244  6.0102  0.1814 0.3183

, 16| 58.8220 20.7197  3.1821  0.1536 | 58.8220 35.0044 -2.4025 -0.0686 0.0849

T-5 17| 59.1820 30.5014  3.7195, 0.1219| 59.1760 13.0707 3.9149  0.2995 0.4215

18 | 59.4060 22.8126 -2.3326 -0.1023 | 59.4040 19.1137 1.7562  0.0919 -0.0104

19| 60.8560 18.7634  3.6629  0.1952 | 60.8520 22.5604 - 6.9625  0.3086 0.5038

‘ 20 | 61.0800 - 18.7179  0.4955  0.0265 | 61.0780 23.2766 -1.2914 -0.0555 -0.0290

$C EMS-2 21| 61.5040 34.0955 4.5679  0.1340 | 61.5060 19.2927  5.9467  0.3082 | - 0.4422

22| 61.6700 32.5032 -0.5509 -0.0170 | 61.6680 19.8746 -0.3391 -0.0171 -0.0340

23| 61.8460 34.3685  3.6346  0.1058 | 61.8400 22.5604  6.8038  0.3016 0.4073

24 | 62.0060 30.1374 -2.3043 -0.0765| 62.0040 24.1719  1.1213  0.0464 -0.0301

25 | 63.2500 22.4031 5.8688  0.2620 | 63.2500 30.2596  9.1848  0.3035 0.5655

26 | 63.4140 19.6278 - -0.4378 -0.0223 | 63.4140 30.6177 -0.3391 -0.0111 -0.0334

27| 63.5900 20.3558  4.2002  0.2063 | 63.5860 29.9015  4.6133  0.1543 0.3606

‘ 28 | 63.7500 18.5359  3.0973  0.1671 | 63.7500° 31.4682 -3.5454 -0.1127 0.0544

|TRIP-MLC 29| 64.1160 46.8344 -2.9830 -0.0637 | 64.1120 - 22.6947  6.0736 0.2676 0.2039

: 30 [ 64.2860 47.7898  0.8066  0.0169 | 64.2860 22.3366 -1:7359 -0.0777 | -0.0608

31| 64.4560 45.6515 4.7658  0.1044 | 64.4520 26.4995  7.2165  0.2723 0.3767

32| 64.6240 44.8326 -1.4842 -0.0331| 64.6240 27.4843 -1.0375 —0.0378 -0.0709

33| 65.6580 29.6369  7.8767  0.2658 | 65.6560 40.1521 10.8355  0.2699 0.5356

34| 65.8260 26.2702 -0.4943 -0.0188 | 65.8260 42.9274 ~1.8629 -0.0434 -0.0622

35| 65.9960 29.7279  9.1493 0.3078 | 65.9940 40.8684 = 9.5975  0.2348 0.5426

36| 66.1640 27.0892  1.7115  0.0632 | 66.1660 41.4503 .-4.4343 -0.1070 | -0.0438

LCCEMS-1 37| 66.5280 33.0946 4.4830 0.1355 | 66.5240 17.6365. 5.3117  0.3012 0.4366

38 | 66.6880 27.3621 -1.1165 -0.0408 | 66.6900 = 21.7547 , 0.6451  0.0297 -0.0112

39| 66.8620 33.7316  4.8224  0.1430 | 66.8600 20.2327  6.1689  0.3049 0.4479

40 | 67.0260 28.6360 -1.5124 -0.0528 | 67.0280 23.6347  2.3911  0.1012 0.0484

41| 68.2660 22.9036 6.2647  0.2735 | 68.2620 29.1853  8.4546  0.2897 0.5632

42| 68.4260 20.3558  1.0328  0.0507 | 68.4280 30.5282 .-1.3549 -0.0444 0.0064

43| 68.5980 19.4914 °7.3676  0.3780 | 68.6000 29.8567  7.6927  0.2577 0.6357

44 | 68.7600 16.3976  1.4005  0.0854 | 68.7620 33.1244 -3.2914 -0.0994 -0.0140

MLC EMS- 45| 69.1000 45.4240 29559  0.0651 | 69.0960 24.7985  4.1054  0.1656 0.2306

46| 69.2660 44.1956  0.3541  0.0080 | 69.2660 26.8576 -0.6565 -0.0244 -0.0164

47| 69.4340 46.6069 -2.3609 -0.0507 | 69.4320 27.8424  4.8356  0.1737 0.1230

48 | 69.6040 43.8317 -1.9932 -0.0455 | 69.6020 29.0062  0.9308  0.0321 -0.0134

49| 70.8340 27.9991  3.7195  0.1328 | 70.8320 38.5855 5.4387  0.1410 0.2738

50| 70.9980 25.6333 -0.5509 -0.0215| 71.0000 39.8836 -0.783<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>