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1.0 INTRODUCTION :

The Federal Railroad Administration (FRA) contracted with Transportation Technology
Center, Inc. (TTCI), a subsidiary of the Association of American Railroads (AAR), to conduct
vehicle performance tests on empty 1400-series Amtrak Material Handling Cars (MHC) from
Albany, New York to Chicago, Illinois. TTCI used its 33-inch instrumented wheelsets IWS),
accelerometers, and data acquisition and analysis system to collect the vehicle performance
data. In order to configure the instrumented wheelsets to the MHC, modifications were
performed on the B-end truck of the 1400 MHC car.

The tests started on December 6, 2002, with a scheduled completion date of December 16,
2002; however, the test procedure was shortened due to the MHC test train derailment caused
by a broken rail on December 14, 2002.

The FRA, CSX Transportatlon and Amtrak sponsored this test in cooperation w1th Norfolk
Southern.

2.0 OBJECTIVE _

The objective of this test program was to investigate the dynamic perforrﬁance'of the MHC
car and analyze the results using the safety criteria provided by FRA. A strong emphasis was
placed on the vertical bounce movement of the car body and truck, and how the wheels were
unloaded during bounce (resonance) situations. '

3.0 PROCEDU RE

3.1 MHC 1400 TRUCK MODIFICATIONS

The 1400 series MHC car was originally equipped w1th Buckeye BX trucks. ThlS truck is
typically configured with 33-inch wheels and 5.5 by 10-inch roller bearings. The 33-inch
TTCI IWS are configured with 6 by 11-inch roller bearings. In order to use the TTCI IWS in
this truck design, modifications were performed to the bearing boxes and pedestal liners .
(machine bearing boxes on wear surfaces and fabricate thinner pedestal liners). All
modifications were based on recommendations from the truck designer (Buckeye) and were
performed at the Amtrak vehicle maintenance facility in Ivy City, District of Columbia.

The sequence of the modifications was:

1. Obtain 6 by 11-inch bearing boxes and machine wear plates to a final longitudinal
dimension of 10.00 inches. The lateral wear plate of the thrust plate was also
machined to a final dimension of 1/8 inch thick.

2. Fabricate the truck pedestal wear liners using 12-gage 504L stainless steel plate.

3. Remove existing wear 11ners and install new wear liners using standard Amtrak
welding procedures.

4. Assemble truck using TTCI 33-inch IWS and newly machined bearing housings.



Figures 1 through 4 show the wear liners used and the final assembly of the IWS in the MHC
1400 truck. : o




Figure 4. TTCI 33-inch IWS (Amtrak Standard 1:40 NF)



3.2

INSTRUMENTATION SETUP

Table 1 shows the instrumentation configuration. All channels were sampled at 300 samples per
second. The IWS were low pass filtered at 25 Hz (4-pole Bessel), and the remaining channels
were filtered at 30 Hz (4-pole Bessel). Table 1 shows a general layout of the MHC test train
instrumentation. A complete descnptlon of the measurement scale factors and transducers are
provided in Appendix A.

Table 1. MHC Test Train Instrumentation Setup

T-16 Baggage Car Each of the Two MHCs
Lead Trail . Lead Trail Lead Trail
: CB Truck |- CB Truck QB Truck cB Truck CB Truck CB Truck
Vertical
Acceleration X X X X X X X
Lateral X
Acceleration
Displacement - . .
Transducer X(2) X(2)
Instrumented ,
Wheelset X(2)

Figures 5 and 6 show the location of the vertical truck acceleration and vertical spring

displacement transducers. Prior to installation, Modern Machine and Tool performed a -
complete laboratory calibration on each IWS ensuring that the most accurate measurements
possible could be provided by the IWS. '

At the request of the FRA, one additional accelerométer, used to measure vertical axle

acceleration, was installed on the equalizer beam next to the truck axle. The range of the
accelerometer used for this measurement was a +5 g, thus requiring the mountlng
arrangement to be isolated using a foam isolation pad
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3.3 TRAIN CONFIGURATION

The test train was a special non-revenue train that operated between Albany, New York, and
Cleveland, Ohio, over the route of trains 48 and 49. The only planned stops were to pick up or
drop off observers and to change train crews. Figure 7 shows the train configuration.

Carbody Floor, Displacement Displacement
. " Rear Vertical Transducer Transducer
Displacement - C
Teansducer Accelerometer Left Side _ Left Side
Vertical Left Side Vertical Vertical
Accelerometer Accelerometer Accelerometer
Truck Frame l Carbody Floor Accelerometer Truck Frame Truck Frame
v \ / - . / '
% | r . ]
- | %1 MHC 1400 Series_ T-16 E MHC No.1533 * Baggage Car _-»Tr_am
A ! Direction
- \ l i
Carbody ) Carbody Carbody Floor, I
Floor, Rear Displacement . Floor, Front Rear Vertical, Displacement
Vertical Instrumented  Transducer Vertical, Lateral - ynqtrmented Vertical Transducer
Accelerometer . Wheelsets  Right Side Accelerometer i osicats Accelerometer | . Right Side
Carbody Floar, Front ’ Dlsplacement Carbody Fioor, Front
Vertical, Lateral ) Transducer - Vertical, Lateral
. Accelerometer Right Side Accelerometer

Figure 7. Test Train Configuration (Baggage, 1500, T16, 1400)

3.4 DATA ANALYSIS ,

All data analysis was performed per the FRA vehicle qualification criteria found in the Code of
Federal Regulations, 49 CFR 213.333. The analysis reports were provided approximately every 3
minutes for determining the vehicle pass-fail criteria. The single wheel L/V limit (1.03) was
determined using the design flange angle of 72.5 degrees. The static vertical wheel load used for the
- net axle lateral and single wheel vertical criteria was 9.38 kips; this average value was pxov1ded by
Ensco based on a scale measurement.

The criteria for success are those identified in §213.345 of 49 CFR.§213 - Track Safety
Standards - Subpart G, “Train Operations at Track Classes 6 and Higher.” Figure 8 provides
details of the FRA vehicle qualification and data analysis requirements.



§213.334 49 CFR Ch. Il (10-1-01 Edition)
Vehicle/Track Interaction Safety Limits
Parameter Safety Limit Filter/ Requirements
’ Window - .
Wheel/Rail Forces'
No wheel of the equipment shall be permitted to unload
to less than 10% of the static vertical wheel load. The
Single Wheel 2 0.1 5t static vertical wheel load is defined as the load that the -
Vertical Load wheel would carry when stationary on'level track. The
Ratio vertical wheel load limit shall be increased by the
amount of measurement esror.
Single Wheel s tand-.5 5ft The ratio of the lateral force that any wheel exerts on an
L/V Ratio 1 + .5tand individual rail to the vertical force exerted by the same
wheel on the rail shall be less than the safety limit
calculated for the wheel's flange angle (5).
Net Axle L/V s 0.5 5 fi ‘The net lateral force exerted by any axle on the track shall
Ratio not exceed 50% of the static vertical load that the axle
exerts on the track.
Truck SideL/V s 06 5f The ratio of the lateral forces that the wheels on one side
Ratio of any truck exert on an individual rail fo the vertical
forces exerted by the same wheels on that rail shall be less
than 0.6.
Accelerations
Carbody Lateral® < 05g 10Hz | The peak-to-peakaccelerations, das the algebraic
peak-to-peak I sec . |difference between the two extreme values of measured
window | accelerationin a one second time period, shall not exceed
. 0.5 g.
Carbody s06g 10Hz | The peak-to-peakaccelerations, d 2s the algebraic
Vertical? peak-to-peak 1sec’ |{difference between the two extreme values of measured
window lerationin a one-: dtime period, shall not exceed
" {068 . i .
Truck LateraP < 04g RMS 10 Hz | Truck hunting® shall not develop below the maximum
mean-removed 2 sec authorized speed.
1 window
1The lateral and vertical wheel forces shall be measured with instrumented wheelsets with
the measurements processed through a low pass filter with a minimum cut-off frequency of
25 Hz. The sample rate for wheel force data shall be at least 250 samples/sec.
2Carbody lateral and vertical accelerations shall be measured near the car ends at the floor
level,
3Truck accelerations in the lateral direction shall be measured on the truck frame. The
measurements shall be processed through a filter having a pass band of 0.5 to 10 Hz.
4Track hunting is defined as a sustained cyclic oscillation of the truck which is evidenced
by lateral accelerations in excess of 0.4 g root mean square (mean-removed) for 2 seconds.
{63 F'R. 34029. June 23, 1998; 63 FR 46102, Aug. 28, 1998]

. Figure 8. Code of Federal Regulations 49 CFR 213.333

3.4.1 Special Vehicle Track Interaction Thresholds for MHC car

There are no federal regulations for lateral or vertical car body accelerations for FRA Track
Classes 1 through 5. For reference purposes only, the “alarm” and “alert” exception levels
were pre-programmed in the analysis software. The threshold values were provided by
Amtrak and are listed below:




3.4.2 Peak-to-Peak Car Body Acceleration (10 Hz LP 1 sec window)

The filter characteristic used for all digital data processing consisted of a Finite Impulse
Response digital filter (using a 1024 data point window). The peak-to-peak acceleration
threshold levels were set according to the following:

Car Body Peak-to-Peak Car Body Peak-to-Peak
, Vertical Acceleration Lateral Acceleration
Alert threshold ‘ 040g 0.25¢
Alarm threshold . 0.80g 060g

3.4.3 Zero-to-Peak Car Body Acceleration (10 Hz LP no window)
The zero-to-peak acceleration threshold levels (defined to indicate potential wheel
unloading) for the vertical car body channels were set according to the following:

Car Body Zéro-to-Peak Vertical Acceleration

Alert threshold | —  08g
Alarm threshold _ 109

3.4.4 Single Wheel Vertical Load (5 foot / 2 foot window)
The thresholds for single wheel unloading were set according to the following:

Single Wheel Vertical Wheel Load
Vertical Load Ratio A 1404 MHC
Nominal Wheel Load 1.0 9,380 Ibs
Alert threshold ' 0.2 1,875 ]bs

Alarm threshold ' 0.1 . 940 lbs

3.5 TEST SEQUENCE OF EVENTS
The map in Figure 9 shows a general description of the test route from Albany to Chicago on
the Lake Shore Limited Line.
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Table 2 provides a sequence of the significant test events.

Figure 9. Test Route, Lake Shore Limited Line

Table 2. Sequence of Test Events

Date Start End Max Speed | Railroad Comments
12/6/02 Wasgggton, Sunnyside NEC | Checkout runs (changed p-p criteria)
12/7/02 Sunnyside Albany MNRR Long layover in NYC
12/9/02 Albany Cleveland 60 CSX Repairs to right string pot at Buffalo
: Lost 26A L1 Lateral Bridge
12/10/02 | Cleveland Chicago 79 NS (replace spinning amp in Toledo,
repair in Chicago)
12/10/02 Chicago Cleveland 79 NS IWS repair successful
12/11/02 | Cleveland Albany 70 csSX No instrumentation problems
Install vertical axle accelerometer
: 25A lssues atMP 324 on T16 &
12/12/02 | Albany Erie 75 CSX | 1533, 1533 wheel exception at MP
403
60 mph at mp 404 and 324
. 15633 wheel exception at mp 72.6
12/14/02 Erie Albany S CSX | Derailed at MP 338 in a 2-degree

curve at 65 mph




4.0 RESULTS
4.1 FRA ANALYSIS PER 49 CFR 213.345

All vehicle test runs were combined and evaluated per criteria for wheel/rail force safety limits,
truck lateral accelerations, and vertical/lateral car body accelerations. Figures 10 through 18
show the vehicle performance for each individual criterion per the CFR 213.345 criteria.

- Figures 10-13 summarize the FRA criteria regarding wheel/rail forces, and Figures 14-16
summarize car body and truck accelerations. Each plot shows the worst-case criteria value for
each 7-minute report. Appendix B provides the run statistics for all test runs including speed
and milepost information. Exceptions are noted with bold text.

Wheel / Rail Forces (Figures 10-13)

. No wheel / rail force exceptions were measured on the MHC car when using 49 CFR
213.345 as criteria.

Car body Accelerations (Figures 14 and 15)

Several car body acceleration exceptions were recorded for the vertical and lateral car body
measurements. The maximum 1 second peak-to-peak lateral acceleration measured on the
car body was 0.639 g from milepost 198.5 to 198.6 with a max speed of 59 mph. The
maximum 1 second peak-to-peak vertical acceleration measured on the car body was 292¢g
from mllepost 324.7 to 320.4 with a max speed of 75 mph

Truck Lateral Accelerations (Figure 16) -

No truck lateral acceleration exceptions were measured on the MHC car when using 49 CFR
213.345 as criteria.

10
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Figure 15. ZC1 and ZC2 Car Body Vertical Accelerations (p-p)
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Figure 16. Truck Lateral-Accelerations

4.2 CAR BODY BOUNCE UNLOADING ANALYSIS

Figure 17 shows the minimum vertical acceleration (0-peak) values measured for each data
file recorded. Additional data printouts of significant vertical unloading events are provided
in Appendix C.
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Figure 17. ZC1 and ZC2 Car Body Vertical Acceleration (0-p)



Figure 18 shows each vertical alert/alarm for the car body location configured with the IWS
(ZC1). This figure also shows the minimum and average IWS wheel load (2-second window) for
each car body alert/alarm. Even though the vertical wheel load fell below the 10 percent
‘threshold, the value was not sustained for more that 5 feet; therefore, an IWS exception was not
generated. '

ZC1 (IWS truck) Alert/Alarm History

1.4 —o—2C1 L. 1.4
—x—Min Wheel Load

—m—Awg Wheel Load

1.2 : 1.2

B 2

0.8 L 0.8

0.6 0.6

Vertical Wheel Load {% vertical)

o
n

-0.4

0-peak vertical unloading acceleration {-g)

| 0.2

0

61.877.477.3 9 60.7658 69 69 74.274474.775175.1 74 73.774.874.674.572.875.574.170.369.7 69 69.770.3
Approximate Exception Locatlon-(Mllepost)

Figure 18. ZC;I Alert/Alarm Records (leading end)

Figure 19 shows each vertical alert/alarm for the car body location at the trailing end of the
test car(ZC2). This end of the test car measured much higher unloading acceleration levels;
however, it was not configured with instrumented wheelsets.
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Figure 19. ZC2 Alert/Alarm Records (trailing end)

4.2.1 IWS Analysis Using 2-Foot Window Criteria

At the request of the FRA an analysis for the wheel force measurements were also performed
using a 2-foot window. This analysis produced two vertical load alarms: one at MP 404.6 and
one at MP 316.5. All other IWS alerts resulting from this analysis are provided in Table 3.
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Table 3. 2-Foot Exceptions

FILENANIE TYPE NAME TIME DIST. MP SPEED | VALUE LEVEL

sec feet mph
12091953.U01 TSLV | LTSLV1 87.6 6574.2 198.6 44.6 0.707 . Alert
12091953.U01 NAL | AXLATI 87.6 6574.2 198.6 446 10.962 Alert
12091953.U01] WHLLV | LVA25 87.62 6575.5 198.6 446 1.035 Alert
.112100350.U01] VLOAD VB25 32.89 20814 | 4046 436 0 Alarm
12100942007 WHLLV | LVB25 | 263.14 | 25637.6 | 678.6 66.1 2.369 Alert
12101001.U01 NAL | AXLATT | 316.34 | 19343.7 | 697.2 44.2 9.58 Alert

12110000.U01] VLOAD VA25 | 264.95 | 30105.3 | 648.2 77.4 —1.769 Alert

12110230.U01] VLOAD VA26 | 301.43 | 29184.4 | 562.2 77.3 1.678 Alert

12111300.U01 NAL | AXLATA 318.8 | 29373.4 | 3104 69.1 | 13.515 Alert

12127705.U07T] WHLLV [ LVB25 41.86 3867 161.6. 70.2 2616 Alert

12122108.U01 NAL | AXLATT | 366.16 | 40148.9 | 318.2 74.4 9.394 Alert

112122108.U01) VLOAD VB25 | 366.31 | 40165.2 | 318.2 74.4 1.482 Alert
12122108.U01] VLOAD VAZ25 | 366.32 | 40166.3 | 318.2 74.4 1.434 Alert

12122108.U01] VLOAD VB26 366.3 | 40164.1 | 318.2 74.4 1.495 Alert
12122108.U01] VLOAD VB26 | 366.36 | 40170.7 | 318.2 74.4 1.787 Alert
12122127.U01] VLOAD VA25 | 399.11 [ 43692.3 | 316.5 74.7 0 Alarm
12122127.U01] WHLLV | LVB26 | 395.37 | 43280.3 [ 316.5 74.8 1.302 Alert
12122306.U01] WHLLV | LVB25 54.25 5568.2 | 314.7 68.7 1.432 Alert
12140624.U01] VLOAD |- VB26 55.09 6012.9 | 319.9 74.5 1.22 Alert
12140702.U01] VLOAD VA25 | 462.16 44454 | 3134 69.7 1.793 Alert

12140702.U01] VLOAD VA26 | 462.18 44456 313.4 69.7 1.647 Alert

4.2.2 Wheel Unloading Events During Car Body Bounce

Several test files recording severe car body bounce were observed during the test route.
Specific files identifying Milepost 318.2 and 313.4 were further analyzed in detail showing
the vertical wheel loads reaction to the car body vertical acceleration. Figures 20 and 21 show
time history plots of each location.
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Figure 20. Milepost 318.2 — Car Body Bounce Events Showing Wheel Unloading
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Figure 21. Milepost 313.4 — Car Body Bounce Events Showing Wheel Unloading

The remaining events were analyzed by plotting vertical car body acceleration versus the
minimum vertical wheel load within a 2-second window. Results of this analysis are provided
in Figure 22. This plot shows how car body unloading of up to 1 g can be achieved while
maintaining up to 1,500 pounds of vertical wheel load (16 percent of the static vertical wheel
load).
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Figure 22. Vertical Car Body Acceleration versus Minimum 2-second Wheel Load

4.2.3 Car Body Bounce and Pitch Natural Frequency Plots

Bounce and pitch natural frequencies for the MHC vehicle were measured by spectral ana1y51s
of the acceleration time histories. Figures 23 and 24 show a time history and frequency
domain plot of the accelerometers mounted on the leading (ZC1) and trailing (ZC2) and of the
test car. Figure 23 shows a plot of the time history, and Figure 24 shows a plot of the pitch
and bounce natural frequency.’ :
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4.2.4 Vertical Car Body Acceleration Histograms

Figure 25 shows a histogram of the two car body mounted accelerometers for the MHC car.
This figure shows that the accelerations in general were much higher on the trailing end (ZC2)
when compared to the leading end (ZC1).
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Figure 25. ZC1/ZC2 Vertical Acceleration Histogram
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Appendix A
MEASUREMENT INFORMATION FILE

. This table provides details on the test setup including measurement description,
sensitivity, engineering units, scale factors, and sensitivities.



Measurement Information File

Ch# | Name Units eulv- |Description

0 TSPD Mph 20 - |TrainSpeed

1 25V1A |U_strains| 144.207 WS#25-VerticalChannel1-WheelA
2 25V2A U_stréins 144.207 [WS#25-VerticalChannel2-WheelA
3 25V3A ‘U_strains,‘ 144.207 |WS#25-VerticalChannel3-WheelA
4 25V4A |U_strains| 144.207 WS#25-VerticalChannel4-WheelA
5 25L1A [U_strains -432.62 WS#25-LateralChannel1-WheelA
6 25L2A |U_strains| -432.62 |WS#25-LateralChannel2-WheelA
7 25TQA Kips 1.989 WS#25-TorQueChannel-WheelA
8 25P1A |U_strains| 56.002 WS#25-PositionChannel1-WheeIA
9 | 25P2A U_;trairis 56.002 |WS#25-PositionChannel2-WheelA
10 25P3A [U_strains| 56.002 |WS#25-PositionChannel3-WheelA
11 25P4A |U_strains| 56.002 |WS#25-PositionChannel4-WheelA
12 25V1B |U_strains| 144.207 (WS#25-VerticalChannel1-WheelB
13 25V2B |U_strains| 144.207 |WS#25-VerticalChannel2-WheelB
14 25V3B |U_strains| 144.207 |WS#25-VerticalChannel3-WheelB
15 25V4B |U_strains| 144.207 |WS#25-VerticalChanneld-WheelB
16 25L1B |U_strains| -432.62 |WS#25-LateralChannel1-WheelB
17 | 25L2B |U_strains| -432.62 \WS#25-LateralChannel2-WheelB
18 25P1B |U_strains| 56.002 [WS#25-PositionChannel1-WheelB
19 25P2B [U_strains| 56.002 WS#25-PositionChannel2-WheelB
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Ch# | Name Units eulv Descriptidn

20 25P3B |U_strains| 56.002 |WS#25-PositionChannel3-WheelB
21 25P4B |U_strains| 56.002 [WS#25-PositionChannel4-WheelB
22 26V1A |U_strains| 144.207 WS#26-VerticalChannel1—WheejA
23 26V2A |U_strains| 144.207 |WS#26-VerticalChannel2-WheelA
24 26V3A |U_strains| 144.207 WS#26-VerticaIChannel?:—WhéelA
25 26V4A {U_strains 144.207.WS#26-VerticaIChanneI4-WheeIA
26 26L1A |U_strains| -432.62 WS#26-LateraIChannel1-Wh’eeIA |
27 26L2A |U_strains| -432.62 |WS#26-LateralChannel2-WheelA
28 26TQA Kips 1.989 |WS#26-TorqueChannel-WheelA

29 26P1A U_strains -56.002 WS#26-PositionChannell1-WheeIA
30 26P2A |U_strains| 56.002 |WS#26-PositionChannel2-WheelA
31 26P3A U;st;ains ;56.002 WS#26-PositionChaﬁnél3=WheelA
32 26P4A |U_strains| 56.002 |[WS#26-PositionChannel4-WheelA
33 26V1B |U_strains| 144.207 WS#26-VertiCaIChaﬁnel1-WheelB
34 26V2B |U_strains| 144.207 |WS#26-VerticalChannel2-WheelB
35 26V3B |U_strains| 144.207 |WS#26-VerticalChannel3-WheelB
36 26V4B |U_strains| 144.207 WS#Zé—VénicalChannel4-WheeIB
37 26L1B |U_strains| -432.62 WS#26—LateralChannel1-Wh\eelB
38 | 26L2B |U_strains| -432.62 WS#26-LateraIChanneI2-WheelBv
39 26P1B |U_strains| 56.002 (WS#26-PositionChannel1-WheelB
40 26P2B (U_strains 56.602 WS#26-PositionChannel2-WheelB




Ch# | Name Units eulv [Description

41 26P3B |U_strains| 56.002 [WS#26-PositionChannel3-WheelB
42 26P4B |U_strains| 56.002 WS#26-PositionChannel4-WheeIB
43 ZC1 G's 1.265 |MHC1400LeadMiddleVerticalCarbodyAccel#2637
44 YC1 G's 1.258 [MHC1 400LeadMi§d leLateralCarbodyAccel#2718

. 45 ZC2 G's 1.255 |MHC1400TrailMiddleVerticalCarbodyAccel#2720
46 YBR1 G's 1.007 - [MHC1400LeadRightLateralTruckFrameAccel#12444
47 Null Null 0 NuliChannel
48 ZBL3 G's 2.512 |MHC1400TrailLeftVerticalTruckFrameAccel#2610
49 ZBL1 G's 2.511 |MHC1400LeadLeftVerticaiTruckFrameAccel#260
50 D1LZ Inch 1.031 |MHC1400LeadLeftVerticalSpringNestDisp.#16012
51 D1RZ Inch 1.099 |MHC1400LeadRightVerticalSpringNestDisp.#18301
52 ZAL1 G's 1 .258 |MHC1400LeadLeftAxleVerticalAccel#2724
53 VA25 KIPS 20  |VerticalForceonWS#25-WheelA
54 LA25 KIPS 10  |LateralForceonWS#25-WheelA
55 POA25 | INCHES 1 WS#25-WheelATread_Position
56 | LVA25 | RATIO 1 |ws#25-WheelALV
57 VB25 KIPS 20  |VerticalForceonWS#25-WheelB
58 LB25 KIPS 10 LateralForceonWS#25-WheelB
59 POB25 | INCHES 1 WS#25-WhéelBTread_Position
60 LVB25 | RATIO 1 WS#25-WheelBL/V
61 |ASUM25| RATIO 1 WS#25-AxlesumlL/V
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Ch# | Name Units eu/lv |Description
62 |LNET25| KIPS 10  |WS#25-NetAxleLateralforce
63 TV25 RATIO 1 WS#25-Longitudinal/Vertical
64 VA26 KIPS 20 |VerticalForceonWS#26-WheelA
65 LA26 KIPS 10 LateralForceonWS#26-WheelA
66 | POA26 | INCHES 1 |WS#26-WheelATread_Position
67 LVA26 | RATIO 1 WS#26-WheelAL/V
68 VB26 KIPS 20  |VerticalForceonWS#26-WheelB
69 LB26 KIPS 10 LateralForceonWS#ZG_—WheeIB
70 POB26 | INCHES 1 WS#26-WheelBTread_Position
71 LVB26 | RATIO 1 \WS#26-WheelBL/V

/72 |ASUM26| RATIO 1 WS#26-AxlesumL/V
73 | LNET26 KiPS 10 WS#26—NetA;<leLateralforce

74_ TV26 | RATIO 1 WS#26--Lon.gitudinaINertical

75 latd deg |3278.688|Latitude in degrees

76 latm min 6.557 |[Latitude in minutes

77 fongd deg |3278.688 |Longitude in degrees

78 longm min 6.557 .A Longitude in minutes

79 uhr hour |[3278.688|UTC Time stamp Hours (24-Hour)
80 umin | minutes |3278.688(UTC Time stamp‘Minutés
81 usec sec (3278.688|UTC Time stamp Seconds
82 uyear year [3278.688|UTC Time stamp Year (2-digit)




Ch# | Name | Units eulv |Description

83 umonth | month |3278.688 UTCTimestarhpMonthNumber
84 uday day ' |3278.688 UTCTifnestarﬁpDayofMonth
85 (GPSVA mph | 32.787 |GPSVelocity

86 |gpshead| deg 32.787 IGPSCourseOverGround(True)
87 gpsvar deg 32.787 |GPSMagneticVariation

88 | gpsstat | stat |3278.688 GPSStatus

89 Time Sec. |3278.689

90 |Distance| Feet [3278.689




Summary of Worst Values Recorded During Fach File

Filename StMP EndMP | EndDist AvSpd | MxSpd [ MaxCD | N.A.LL | WhLiV | TSLIV | Vert | yocp-p | zcp-p | 2¢0-p | y-Trk | z-Trk
(ft) (mph) | (mph) (in) | (ratio) | (ratio) | (ratio) | (ratio) | (g} (9) (g) [tarms)| (q)

12091721.U01 | MN-164.5| MN-167.0{ 18919.9 34.2 44 -3.2 0.16 0.74 0.42 0.49 | 0.228 | 0.525 | -0.249] 0.138 | 0.748
12091727.U01§ MN-167.0| MN-164.5] 33045.9 59.7 61.7 2.7 0.06 0.49 0.25 0.49 | 0.241 } 1.226 | -0.671] 0.132 | 1.525
12091733.U01{ MN-164.5| MN-169.4| 32772.3 59.2 62.4 -1.8 0.06 0.33 0.21 0.51 0.194 | 1.255 | -0.613 | 0.094 | 1.522
12091740.U01 [ MN-169.4| MN-173.4| 24528.8 44.3 61.2 2.3 0.11 0.55 0.29 0.61 0.194 | 0.76 |-0.394 | 0.097 | 0.898
12091746.U01| MN-173.4| MN-171.6| 33140.3 59.9 62.5 -2.6 0.07 0.44 0.22 0.59 0.19 | 0.923 | -0.452 | 0.063 | 1.144
12091752.U01 | MN-171.6| MN-175.7] 33087.7 59.8 61.3 -2.1 0.08 0.45 0.25 0.38 | 0.433 ] 1.313 | -0.691 | 0.184 | 2.121
12091758.U01 | MN-175.7 | MN-172.5] 324741 58.7 61.5 2.1 0.09 0.59 0.34 0.38 | 0.313 | 1.231 1 -0.595] 0.145 | 1.978
12091805.U01} MN-172.5{ MN-174.2] 31648 57.2 62.4 -2.5 0.11 0.77 0.46 0.34 ] 0.326 | 1.76 | -0.87 | 0.164 | 2.413
12091811.U01f MN-174.2} MN-171.2] 31842.3 57.5 61.5 -3.4 0.18 0.80 0.40 0.49 0.402 [ 1.055 | -0.608 | 0.125 | 1.623
12091817.U01| MN-171.2} MN-175.1} 32936.9 59.5 61.1 -2.3 0.10 0.62 0.32 0.47 | 0.359 | 0.945 | -0.542] 0.138 | 1.729
12091824.U01| MN-175.1| MN-181.2| 335014 60.5 63 -2.1 0.10 0.55 0.31 0.49 | 0.263 | 1.138 | -0.625 ] 0.157 | 2.396
12091830.U01| MN-181.2| MN-185.2] 31242.6 56.4 63 -1.5 0.08 0.41 0.22 0.56 0.32 | 1.099 | -0.5431 0.162 | 1.814
12091836.U01| MN-185.2| MN-187.9| 21233 38.4 61.3 3 0.13 0.57 0.34 0.60 | 0.232 | 1.249 | -0.633 | 0.096 | 1.727
12091842.U01| MN-187.9| MN-186.4| 33227.6 60 62.6 -2.3 0.14 0.57 0.36 0.42 | 0.362 | 1413 | -0.653 | 0.163 | 2.511
12091849.U01| MN-186.4 | MN-184.1] 33317.1 60.2 61.1 -2.4 0.09 0.56 0.33 0.49 0.33 | 1.082 | -0.54 | 0.174 | 2.714
12091855.U01{ MN-184.1| AN-188.7 | 33188.8 59.9 61.8 1.9 0.09 049 | 0.27 0.54 | 0.329 | 1.052 | -0.587 ] 0.159 { 1.905
12091901.U01{ AN-188.7 | AN-189.7 | 7902.4 27.4 57.6 -1.5 0.06 0.54 0.27 0.76 | 0.162 | 0.381 | -0.221 | 0.032 | 0.411
12091928.U01] AN-189.8 | AN-194.8} 31450.6 56.8 62.1 -2.1 0.08 | 0.53 0.29 0.53 0.21 | 0.884 | -0.505 ] 0.105 | 1.177
12091934.U01| AN-194.8 | AN-199.81 32231.1 58.2 58.8 1.8 0.08 0.39 0.24 0.46 0.31 | 1.295 | -0.6451 0.115 | 2.004
12091940.U01| AN-199.8 | AN-200.4 | 32262.5 58.3 59 2.7 0.07 0.37 0.22 0.48 | 0.151 | 1.131 | -0.617 | 0.054 | 1.639
12091947.U01| AN-200.4 | AN-198.5| 31752.2 57.4 61.4 2.1 0.09 0.52 0.29 0.49 | 0.228 | 1.014 | -0.562 | 0.092 | 1.597
12091953.U01| AN-198.5 | AN-198.6 | 30347.2 54.8 59.3 -3.5 0.15 0.54 0.33 0.31 0.639 | 1.351 ] -0.662) 0.325 | 1.855
12091959.U01] AN-198.6 | AN-201.4] 32291.9 58.3 59 -2 0.07 0.52 0.29 0.44 { 0.236 | 1.182 | -0.619] 0.095 | 2.013
12092006.U01] AN-201.4 | AH-205.8 | - 32238.1 58.2 58.9 1.3 0.08 0.43 0.27 0.42 0.28 | 1.637 | -0.798 | 0.092 | 2.444
12092012.U01| AH-205.8 | AH-313.2| 28508.5 51.5 58.9 2.7 0.12 0.42 0.24 0.42 | 0.289 | 1.351 | -0.66 ] 0.191 | 2.712°
12092018.U01] AH-313.2| AH-313.3 | 28812.3 52 59.8 2.6 0.07 0.40 0.22 0.56 | 0.277 | 1.495 | -0.713] 0.132 { 1.615
12092024.U01| AH-313.3 | AH-312.5] 31425.7 56.8 60.9 -3.8 0.10 0.57 0.33 0.46 | 0.402 | 1.483 | -0.732 ] 0.127 { 2.087
12092031.U01] AH-312.5| AH-311.9] 32433.9 58.6 59.1 1.4 0.06 0.37 0.20 0.48 | 0.242 ]| 1.104 | -0.595 | 0.113 | 1.584
112092037.U01] AH-311.9] AH-310.1| 32337.6 58.4 59 1.2 0.07 0.44 0.20 0.43 | 0.289 | 1.235 ] -0.617 ) 0.101 ] 1.95
12092043.U01) AH=310.1 | AH-308.3] 32330.6 58.4 59.2 -1.9 0.10 0.45 0.27 0.39 | 0.318 | 1.602 | -0.787 | 0.115 { 2.532
12092050.U01] AH-308.3 | AH-308.4] 29770.8 53.8 59.8 1.2 0.08 0.44 0.25 0.50 | 0.327 | 1.076 | -0.607 | 0.149 | 1.661
12092056.U01) AH-308.4 | AH-309.4| 32971.4 59.6 60.8 1.1 0.07 0.46 0.27 0.41 0.272 | 1.308 | -0.682 | 0.091 | 1.714
12092102.U01§ AH-309.4 | AH-308.6 | 31652.7 57.2 59.7 -2.9 0.10 0.62 0.34 0.46 | 0.247 | 1.378 | -0.624 | 0.073 | 1.922
12092108.U01| AH-308.6 | AH-308.2| 32481.6 58.7 . 72.3 1.7 0.08 0.50 0.28 0.46 0.24 | 1.094 | -0.57 | 0.107 | 1.94
12092115.U01| AH-308.2 | AH-310.4 | 32600.6 58.9 65.4 -1.6 0.07 0.56 0.32 0.44 | 0.276 | 1.435 | -0.698 | 0.093 | 2.163
12092121.U01| AH-310.4 | AH-311.8| 32216.9 58.2 58.9 .23 0.09 0.44 0.27 049 | 0.305]| 1.32 | -0.576] 0.135 | 1.796
12092127.U01| AH-311.8 ] AH-312.1| 32388.7 58.5 59.3 1.7 0.09 0.50 0.28 0.46 0.36 | 1.266 | -0.552 1 0.152 | 2.332
12092134.U01] AH-312.1 ] AH-315.6 | 32675.2 59 ‘60.9 -1.5 0.07 047 | 0.26 0.47 | 0.297 { 1.583 | -0.847] 0.117 | 2.074
12092140.U01] AH-315.6 { AH-319.8 | 30895.7 55.8 59.9 4 0.11 0.45 0.29 0.54 | 0.313 | 1.159 | -0.593 | 0.136 | 2.009
12092146.U01| AH-319.8 | AH-319.0 ] 30552.3 55.2 59.7 3.7 0.11 0.64 0.31 0.48 | 0.232 ] 1.386 | -0.62 | 0.188 | 2.843
12092153.U01] AH-319.0 | AH-318.2 | 32482.5 58.7 63.4 -1.4 0.09 0.38 0.23 0.48 | 0.299 | 1.425 | -0.718| 0.172 | 2.45
12092159.U01| AH-318.2 | AH-318.3 | 32464.5 58.6 61.9 1.7 0.07 0.41 0.28 0.47 0.29 | 1.411 ] -0.704 | 0.087 | 1.946
12092205.U01] AH-318.3| AH-317.6| 32360.6 58.5 58.7 -0.7 0.08 0.38 0.24 0.41 0.289 | 1.628 | -0.799 ] 0.12 | 2.228
12092211.U01| AH-317.6 | AH-315.3 | 32302.7 58.3 58.9 -2 0.06 0.36 0.22 0.54 [ 0.182 | 1.301 1-0.645] 0.061 | 1.566
12092218.U01) AH-315.3 | AH-316.6 | 32553.5 58.8 59.8 1.1 0.08 0.50 0.29 0.38 | 0.448 | 1.238 | -0.612] 0.232 | 2.634
12092224.U01| AH-316.6 | AH-317.6 | 32369.4 58.5 59.3 -0.7 0.07 0.26 0.16 0.38 | 0.249 | 1.578 | -0.737 | 0.099 | 1.991
12092230.U01| AH-317.6 | AH-318.8 | 32683.5 59 60.4 -0.7 0.07 0.26 0.18 0.44 | 0.249 | 1.499 | -0.746 } 0.109 | 2.287
12092237.U01| AH-318.8 | AH-320.2] 32576.6 58.8 59.7 0.8 0.08 0.36 0.21 0.41 0.486 | 1.647 | -0.776 | 0.136 | 2.151
12092243.U01] AH-320.2 | AH-322.0| 28597.1 52.3 61.8 -0.9 0.08 0.26 0.16 0.41 | 0.266 | 1.223 | -0.625] 0.15 | 2.022
12092313.U01) AH-322.1 | AH-323.5| 23465.5 42.4 59.9 2.8 0.14 0.61 0.27 0.47 | 0.302 | 0.84 }-0.472] 0.111 | 1.221
12092320.U01§ AH-323.5 | AH-322.2| 16564.5 29.9 58.7 -1.4 0.11 0.79 0.38 0.51 0.179 ] 0.764 { -0.394 | 0.098 | 1.136
12092326.U01| AH-322.2 | AH-317.3 | 27757.4 50.1 60.3 -1.7 0.14 0.64 0.40 0.44 | 0.338 | 1.021 | -0.569 | 0.135 | 1.931
12092332.U01| AH-317.3 | AH-315.8| 33047.8 59.7 60.7 -1.7 0.08 0.42 0.25 0.51 0.266 | 1.18 | -0.61 | 0.086 { 2.215
12092339.U01| AH-315.8 [ AH-314.1| 33076.1 59.7 60.9 0.9 0.07 0.39 0.23 0.44 | 0.237 | 1.202 | -0.651 | 0.105 | 1.638
12092345.U01] AH-314.1]| AH-312.7| 33192 59.9 60.9 1.1 0.09 0.38 0.22 049 | 0.369 | 1.07 |-0.536] 0.151 { 1.487
12092351.U01} AH-312.7] AH-313.4 | 32969.4 59.5 60.3 -1.6 0.09 0.42 0.20 046 | 0.316 | 1.135 | -0.603 | 0.211 | 1.395
12092357.U01] AH-313.4 ) AH-314.4| 33107 59.8 60.3 1.6 0.08 0.35 0.21 0.42 | 0.247 § 1.236 | -0.618 ] 0.113 | 1.844
12100004.U01| AH-314.4 | AH-314.6 | 32979.3 59.6 60.1 -2.1 0.07 0.46 0.28 0.44 0.27 1.21 }-0.689] 0.218 | 2.029
12100010.U01| AH-314.6 | AH-314.6 | 32925.5 59.5 60.2 -1.1 0.08 0.42 0.25 0.44 | 0.296 | 1.188 | -0.591] 0.11 | 2.058
12100016.U01{| AH-314.6 | AH-315.8| 33057.7 59.7 60.2 -0.5 0.07 0.34 0.21 0.49 | 0.294 | 1.072 | -0.538 | 0.098 | 1.58
12100023.U01{ AH-315.8 | AH-317.2] 32995.5 59.6 60.2 0.6 0.08 0.43 0.25 0.36 | 0.228 | 1.531 | -0.766 | 0.111 [ 2.372
12100029.U01) AH-317.2 | AH-319.1] 32966.9 59.6 60.1 -1 0.08 0.40 0.23 0.43 | 0.254 ) 0.988 | -0.54 | 0.086 | 1.814
12100035.U01] AH-319.1 | AH-321.7] 331134 59.8 60.3 -0.9 0.08 0.37 0.24 0.41 0.28 | 1.377 | -0.652 | 0.098 | 2.921
12100041.U01| AH-321.7 | AH-324.6 | 33018.8 59.6 60.1 0.6 0.09 0.38 0.23 0.40 | 0.245 | 1.876 | -0.871 ] 0.076 | 2.229
12100048.U01| AH-324.6 | AH-326.3 | 19294.5 39.6 60.1 0.8 0.07 0.42 0.27 0.41 0.256 | 1.112 | -0.524 | 0.088 | 1.595
12100104.U01] AH-326.4 | AH-328.9| 31171.8 56.3 59.8 1.8 0.07 0.41 0.23 0.38 | 0.226 | 1.374 | -0.611 | 0.086 | 1.88
12100111.U01| AH-328.9 | AH-330.7 | 22128.3 40 59.1 -0.7 0.08 0.40 0.25 0.48 | 0.266 | 0.983 | -0.481] 0.083 | 1.307
12100120.U01| AH-330.7 | AH-334.4| 31116.2 56.2 61 -1.6 0.09 0.51 0.28 0.57 0.26 | 0.984 | -0.521 | 0.08 | 1.321
12100126.U01| AH-334.4 | AH-337.8] 33130.1 59.8 60.7 1.8 0.07 0.42 0.24 0.57 0.22 | 0.837 | -0.41 | 0.059 | 1.48
12100132.U01] AH-337.8 | AH-342.1 33088 59.8 60.6 1.3 0.07 0.39 0.23 0.61°{ 0.327 | 0.718 | -0.425 | 0.129 | 1.591
12100139.U01] AH-342.1 ] AH-346.0] 331923 60 60.6 -1.7 0.07 0.42 0.24 0.52 | 0.206 | 1.098 | -0.594 | 0.071 | 1.504
12100145.U01| AH-346.0 | AH-349.9 | 31722.2 57.3 60.1 1.3 0.09 0.51 0.28 0.53 0.28 | 1.379 { -0.613 | 0.116 | 2.098
12100151.U01 | AH-349.9 | AH-353.5 | 32897.3 59.4 60.4 0.4 0.07 0.29 0.18 0.57 { 0.172 | 1.29 |-0.5639] 0.037 | 1.371




Summary of Worst Values Recorded During Each File
Filename StMP EndMP | EndDist | AvSpd | MxSpd | MaxCD | N.A.L | Whi/V | TSL/V | Vert | ycp-p | zcp-p | 2c0-p | y-Trk | z-Trk

(ft) (mph) | (mph) (in) (ratio) | (ratio) | (ratio) | (ratio) {g) (g) (g_) (grms) (g)_.
12100157.U01{ AH-353.5] AH-357.6 | 33074.1 59.7 60.5 -1 0.11 0.58 0.34 0.46 0.296 | 0.88 |-0.462{ 0.144 | 1.551
12100204.U01| AH-357.6 | AH-362.7] 33129 59.8 60.6 -1.4 0.08 0.44 0.26 0.49 |} 0.237 | 1.112 | -0.602 ] 0.061 | 1.452
12100210.U01| AH-362.7 | AH-367.6} 33113.5 59.8 | 60.3 -1.2 0.08 0.55 0.33 0.51 | 0.262 | 1.081]-0.548} 0.1 | 1.759
12100216.U01| AH-367.6 ] AH-371.0| 33054.8 59.7 59.9 0.6 0.11 0.63 0.36 0.47 0.367 | 1.371 | -0.668} 0.124 | 2.613
12100223.U01| AH-371.0] AH-375.0] 32980.8 59.6 60.4 -2.4 0.08 | - 0.75 0.40 0.48 | 0.303 | 0.895 | -0.518 | 0.11 | 1.414
12100229.U01) AH-375.0 ] AH-378.1 | 26405.5 47.7 60.7 1.4 0.08 0.58 0.30 0.48 | 0.254 | 0.986 | -0.465]| 0.1 | 1.825

0.58 0.31 0.32 | 0.277 | 0.93 | -0.51 | 0.119] 1.587
0.28 0.18 0.54 | 0.239 | 0.764 | -0.422 ] 0.058 | 1.016
- L . e L
0.37 0.20 0.68 | 0.174 | 0.238 | -0.1291 0.033 [ 0.545
0.61 0.30 0.44 0.31 | 1.211 | -0.588] 0.117 | 1.531

0.54 0.31 0.33 | 0.453 | 1.158 | -0.488] 0.129 | 1.829
0.58 0.34 0.44 | 0.318 | 1.729 | -0.747 | 0.192 | 3.079
0.62 0.35 046 | 0.336 | 1.494 | -0.598 | 0.209 [ 3.04

0.57 0.32 0.32 | 0.421 ] 1.364 | -0.633] 0.19 | 1.848
0.56 0.36 043 | 0.348 | 1.128 | -0.55 ] 0.1585 | 1.771

0.56 0.38 0.49 | 0.347 | 1.757 | -0.729 | 0.116 | 2.033
0.54 0.32 0.57 ] 0.339 | 1.387 | -0.617 | 0.152 | 1.301

0.49 0.30 0.62 0.23 | 0.565 | -0.296 | 0.09 | 0.887
0.52 0.33 0.49 | 0.267 | 1.099 } -0.521] 0.116 | 1.553
0.45 0.28 0.52 0.24 | 1.243 | -0.581 ] 0.086 | 1.77

0.56 0.32 0.46 0.43 | 1.752 | -0.789 | 0.218 | 2.377
0.58 036-| 038 | 0.42 | 1.776 | -0.849 | 0.13 | 2.545
0.58 0.36 0.37 | 0.581 | 1.316 | -0.665] 0.142 | 1.712
12100457.U01]| AH-480.91 AH-481.0 762.5 0.19 0.13 0.88 0.03 | 0.051 | -0.026 | 0.005 | 0.038
12100627.U01| AH-484.7 | AH488.2 | 18222.6 . X . 0.71 0.36 0.58 | 0.265 | 0.488 | -0.247 | 0.138 | 1.081

'|12100633.U01] AH-488.2 | AH-490.7 | 14150.7 25.8 36.7 0.5 0.06 0.41 _0.23 0.64 | 0.184 | 0.242 | -0.137 | 0.025 | 0.319

12100235.U01]) AH-378.1] AH-381.5| 26170.9
12100241.U01] AH-381.51 AH-384.2| 21514

. e )
12100248.U01| AH-384.2 | AR-384.8| 4651.5
12100324.U01] AH-384.8 | AH-388.8| 32191.6
12100331.U01] AH-388.8 | AH-390.7} 31665
12100343.U01| AH-397.7 | AH-404.1| 33919.9
12100350.U01| AH-404.1 | AH411.9| 38816.9
12100356.U01]| AH-411.9 | AH-419.1 36877
12100402.U01| AH-419.1 | AH-425.6 | 41201.5
12100408.U01| AH-425.6 | AH-433.3 | 40128.8
12100415.U01| AH433.3| AH-441.0| 387154
12100421.U01| AH-441.0| AH-443.7| 16858.6
12100426.U01| AH-444.1 ] AH-451.2| 35828.9
12100432.U01| AH-451.2| AH-458.3 | 35895.6
12100438.U01| AH-458.3 | AH-466.9| 43101.9
12100445.U01| AH-466.9 | AH-475.56| 43075.9
12100451.U01| AH-475.5] AH-480.9 | 29530.1

. 112100649.U01{ AH-491.8| AH-499.7 | 42960.4 77.6 80 0.8 0.09 040 | 0.26 0.31 | 0.313 | 1.459 | -0.704 | 0.14 | 2.157
"112100655.U01] AH-499.7 | AH-507.5| 42739.4 77.2 77.9 0.8 0.10 0.40 0.29 0.49 | 0.338 | 1.188 | -0.537 | 0.149 | 2.227
12100702.U01| AH-507.6 | AH-514.6 | * 38279 69.2 77.4 -0.4 0.06 0.32 0.20 0.57 | 0.205 | 0.809 | -0.456 | 0.052 | 1.291
12100712.U01{ AH-514.9]| AH-521.9| 37904.4 68.5 78.7 3.1 0.13 0.61 0.35 0.51 ] 0.355 | 1.102 | -0.524 | 0.134 | 2.243
12100719.U01) AH-521.9| AH-529.6 | 41224.4 74.5 77.1 -0.8° 0.13 | "0.62 0.35 0.46 | 0.366 | 1.328 | -0.661] 0.183 | 2.073

12100725.U01| AH-529.6 | AH-535.4 { 30824.1 55.7 76.8 0.9 0.08 0.41 0.26 0.52 | 0.221 | 1.522 | -0.757 | 0.065 | 1.667
12100731.U01| AH-535.4 | AH-542.8 ) 39527.5 71.4 79.7 1.2 0.08 0.51 031 | 047 | 0.281 | 1.805|-0.807] 0.127 | 2.773

12100738.U01]| AH-542.8 | AH-550.6 | 41871.3 75.6 77 0.8 0.11 0.65 0.44 0.43 | 0.386 | 1.201 | -0.586 ] 0.145] 2.112
12100744.UQ1| AH-550.6 | AH-558.4 | 39738.4 71.8 77.8 -2 0.09 0.50 0.32 049 | 0.276 | 1.346 | -0.697 | 0.106 | 2.167
12100750.U01| AH-558.5 ] AH-566.9 | 42296.3 | . 76.4 76.8 1.2 0.10 0.49 0.30 0.46 0.31 ] 1.879]1-0878] 0.1 [ 2.054
12100756.U01| AH-566.9 | AH-575.4 | 42326.9 76.5 77.4 -2.6 0.10 0.53 0.34 0.41 | 0.301 ] 1.703 | -0.803 ) 0.116 | 2.285
12100803.U01] AH-575.4 { AH-583.9 | 42344.2 76.5 77.1 0.5 0.10 0.40 0.25 0.47 | 0.274 | 1.555 | -0.806 | 0.083 | 1.974
12100809.U01| AH-583.9 | AH-592.4 | 42290 76.4 76.7 -1.6 0.07 0.43 0.30 0.51 | 0.273 { 1.191 { -0.64 | 0.097 | 1.97
12100815.U01] AH-592.4 | AH-600.1 | 42332.7 76.5 77.2 -0.5 |- 0.08 0.54 0.35 0.52 ] 0.301 ) 1.31 |-0.686] 0.104 | 1.987
12100822.U01] AH-600.1] AH-605.5 | 29684.7 56.9 78.1 0.5 0.11 0.42 0.28 0.48 | 0.274 | 1.76 |-0.749| 0.114 | 2.77
12100834.U01| AH-606.1 | AH-611.11 27892.3 504 775 -2.6 0.11 0.52 0.33 0.52 | 0.249 | 1.191 | -0.551 ] 0.065 | 1.505
12100840.U01| AH-611.1| AH-614.8 | 24483.8 44.2 72.5 1.9 0.11 0.56 0.33 0.51 | 0.244 | 1.615 | -0.752 | 0.074 | 2.347
12100847.U01| AH-614.8| AH-620.7 ] 31935 57.7 77.7 -3.3 0.13 0.59 0.35 0.40 | 0.337 | 1.448 | -0.701 ] 0.107 | 2.333
12100853.U01| AH-620.8 | AH-629.0 | * 42096.8 76 78.1 -3.1 0.14 0.48 0.31 0.43 | 0.313 | 2.443 | -1.072] 0.114 | 3.04
12100859.U01] AH-629.0 | AH-635.1 | 30724.8 55.5 71.6 -2.4 0.12 0.56 0.33 0.56 | 0.268 | 0.838 | -0.491{ 0.093 | 1.254
12100905.U01| AH-635.1 | AH-643.4 | 41479.5 74.9 78.2 -1.3 | 0.09 0.45 0.28 0.43 | 0.311] 1.167 | -0.549| 0.12 | 1.713
12100912.U01]| AH-643.5 | AH-650.4 | 42675.7 771 81.1 -2.6 0.11 0.48 | 0.31 047 | 0.277 | 1.612 | -0.721] 0.07 | 2.458
12100918.U01| AH-650.4 | AH-655.0 | 31381.5 56.7 774 -1 0.08 0.35 0.23 0.54 | 0.267 | 0.986 | -0.503 ] 0.072 ] 1.79
12100924.U01] AH-655.0 | AH-661.7 | 35486.4 64.1 78.6 -26 | 0.09. | 0.58 0.33 0.51 | 0.244 | 1.494 | -0.708 ] 0.11 | 2.039
12100931.U01| AH-661.7 | AH-669.6 | 40278.5 728 | 784 -3.3 0.14 0.63 0.38 0.46 | 0.363 | 1.367 | -0.66 | 0.108 | 1.728

12100937.U01| AH-669.6 | AH-673.4 | 18644.5 58.4 76.8 0.7 0.08 0.32 0.22 0.59 | 0.2411 1.21 -0.6 ] 0.064 | 1.471
12100942.U01| AH-673.5| AH-680.8 | 36922.9 66.7 791 -4.2 0.13 0.58 0.37 043 | 04191 2.111 | -0.97 | 0.226 | 2.578

12100948.U01| AH-680.8 | AH-688.8 | 40835 73.8 | 794 -1.6 0.13 0.49 0.31 0.44 0.31 1 1.302 | -0.604 | 0.161 | 2.263
12100954.U01| AH-688.8 | AH-693.9 | 29483.5 53.2 78.8 -3.1 0.13 0.53 0.32 0.38 | 0.336 | 0.935 | -0.51 ] 0.148 | 1.569
112101001.U01] AH-693.9 | AH-697.9| 23569.9 426 | 54.7 -2.1 0.15 0.72 0.40 0.52 ] 0.329 | 1.013 | -0.488 | 0.149 | 1.511
12101007.U01] AH-697.9| AH-701.9| 25816.2 46.6 | - 68.8 -3.8 0.15 0.71 0.38 0.51 | 0.267 | 0.792 | -0.408 | 0.098 | 1.478
'|12101013.U01| AH-701.9| AH-705.6 | 24433 441 70.7 -1.2 0.13 0.86 0.48 0.50 | 0.374 | 1.018 | -0.474] 0.182 | 1.674
12101019.U01| AH-705.6 | AH-706.2| 22173 40 66.1 -3.3 0.15 0.80 0.45 0.50 [ 0.288 | 0.659 { -0.389 | 0.107 | 0.915

12101026.U01| AH-706.2 | AH-706.5| 8829.2 19 64.1 3.5 0.12 0.65 0.33 0.56 | 0.281| 0.356 } -0.17 ] 0.123 | 1.276

12102223.U01] _ 22-00

. ZZ-00 . .
12102239.U01| AH-706.3 | AH-705.6 | 22640.8 40.9 80.5 -2 0.12 0.166 | 1.143
12102245.U01| AH-705.6 | AH-705.3| 5794.6 23 36.9 2.5 0.13 0.052 | 0.395
12102251.U01| AH-705.3 | AH-701.3 | 24602.5 44.4 69.2 1.1 0.08 0.119] 1.46
12102257.U01| AH-701.3 | AH-698.9 | 15262.9 27.6 64.1 3.2 0.13 0.081 | 1.018
12102304.U01| AH-698.9 | AH-696.5| 14081.5 254 39 -1.6 0.11 0.087 | 0.756
12102310.U01| AH-696.5 | AH-694.5 11940 21.6 29.3 -1 0.07 0.058 | 0.813
12102316.U01| AH-694.5]| AH-693.4| 7105.9 12.8 21.7 0.8 0.05 0.038 | 0.592
12102323.U01| AH-693.4 | AH-691.7 | 9945.1 18 48.3 -3.9 0.13 0.115 | 1.529
12102329.U01| AH-691.7 | AH-683.6 ] 41528.2 75 793 | 22 0.09 0.144 | 2.044

12102335.U01| AH-683.6 | AH-675.5] 41709.6 75.3 79.3 4.6 0.18 0.61 0.35 0.36 | 0.455 | 1.277 | -0.57 | 0.153 | 2.225



Summary of Worst Values Recorded During Each File

Filename StMP EndMP | EndDist | AvSpd | MxSpd | MaxCD | N.ALL | WhL/V | TSL/V | Vert | yep-p | zcp-p | zc0-p | y-Trk | z-Trk
) (ft) (mph) | (mph) (in) (ratio) | (ratio) | (ratio) | (ratio) (g) (g) (g) |(grms) (_g_)_
12102341.U01| AH-675.5 | AH-667.1| 41695.6 75.3 79.1 -0.7 0.09 0.50 0.28 0.36 0.34 | 2.019 ] -0.951 | 0.111 ] 2.629
12102348.U01] AH-667.1 | AH-659.4 | 38777.5 71.8 79.1 -3.1 0.13 0.72 0.39 0.46 | 0.372 | 1.297 | -0.605 | 0.105 | 2.001
12102354.U01] AH-659.4 | AH-652.5| 39810.8 71.9 79.2 2.4 0.08 0.54 0.30 0.47 [ 0.318 ] 1.417 | -0.682 | 0.152 | 1.943
12110000.U01| AH-652.5} AH-646.3| 42935.5 775 79.4 -2.6 0.08 0.53 0.29 0.24 0.24 | 2.629 | -1.187 ) 0.094 | 3.922
12110007.U01] AH-646.3 | AH-642.9| 17240.1 52.5 80.6 2.7 0.09 0.52 0.28 049 | 0.337 ] 1.031 | -0.54 | 0.187 | 1.822
12110022.U01] AH-642.11 AH-633.6 | 42518.7 76.8 79.3 0.9 0.10 047 0.26 0.37 | 0.299 | 2.281 | -1.035] 0.151 | 3.858
12110028.U01{ AH-633.6 | AH-627.0 | 33587.4 60.7 78.5 3.6 0.15 0.83 0.50 0.41 | 0322 | 1.538 | -0.765] 0.094 | 2.36
12110034.U01] AH-627.0 | AH-619.0] 40852.2 73.8 78.8 2.4 0.08 0.58 0.33 0.50 | 0.311 { 1.704 | -0.781] 0.128 | 2.724
12110041.U01} AH-618.9| AH-616.4 | 12993.2 419 69.4 0.7 0.06 0.34 0.20 0.56 | 0.187 | 0.833 | -0.43 | 0.049 | 1.341
12110105.U01| AH-616.4 | AH-615.4 6056 10.8 13.2 -1.7 0.04 0.39 0.23 0.77 | 0.088 | 0.232 | -0.125 | 0.027 | 0.441
12110111.U01] AH-615.4 | AH-614.3| 6629.4 12 19.3 1 0.11 ‘0.66 0.31 0.69 | 0.198 | 0.269 | -0.125| 0.08 | 0.839
12110118.U01] AH-614.3 | AH-610.8| 22595.4 40.8 61.6 1.3 0.07 0.26 0.17 0.53 | 0.174 | 0.709 | -0.355] 0.041 | 1.334
12110124.U01| AH-610.9| AH-609.2| 9818.2 20.2 30 -0.8 0.06 0.31 0.17 0.77 § 0.131] 0.304 | -0.135 | 0.058 | 0.468
12110131.U01| AH-609.0 | AH-605.9| 16813.7 304 46.1 -2.3 0.07 0.51 0.25 0.47 { 0.324] 0.785 | -0.404 | 0.097 | 0.968
12110137.U01]| AH-605.9 | AH-605.3| 3451.6 11.6 27.3 0.5 0.04 0.25 0.14 0.83 { 0.069 | 0.134 | -0.058 | 0.013 | 0.183
12110152.U01| AH-605.3 | AH-598.2| 38771.6 70 79 0.4 0.07 0.51 0.31 0.37 | 0.299 | 1.824 | -0.82 | 0.115| 3.349
12110158.U01] AH-598.2 | AH-590.2| 43123.2 779 78.5 1.8 0.08 0.57 0.35 0.38 | 0.409 | 1.897 | -0.906 | 0.149 | 2.742
12110205.U01] AH-590.2 | AH-581.5| 43133 . 779 78.2 -0.5 0.07 | 0.54 0.28 .| 0.39 | 0.264 | 1.875 | -0.859 | .0.097 | 2.947
12110211.U01] AH-581.5| AH-572.9| 43152.2 77.9 78.6 2.9 0.09 0.56 0.29 0.43 ] 0279 ] 1.761 ] -0.828 ] 0.112 ] 2.859
12110217.U01| AH-572.8 | AH-568.1| 23573 63.9 -79.3 24 0.09 035 | 0.20 0.40 | 0.219]°1.246 | -0.593 | 0.062 | 2.358
12110230.U01] AH-568.1 | AH-560.5| 37829.9 68.3 79.2 0.8 0.07 0.45 0.23 0.21 | 0.314 ] 2.521 | -1.082 | 0.134 | 3.572
12110236.U01]| AH-560.5 | AH-554.0 | 32198.5 58.1 776 -0.7 0.09 0.46 0.27 043 | 0.397 ] 2.345 | -1.072 | 0.147 | 3.56
'112110243.U01] AH-554.0 | AH-551.0| 16020.9 | 28.9 319 -1.3 0.05 0.30 0.18 .| 0.77 0.16 { 0.328 | -0.141 | 0.094 | 1.056
12110249.U01] AH-551.0 | AH-544.3| 35366.2 -| 63.9 79 -0.7 0.07 0.49 0.28 0.43 [ 0289 1.735]-0.781| 0.162 [ 2.918
12110255.U01| AH-544.3 | AH-540.5| 20336.1 36.7 73.1 0.6 0.06 0.25 0.15 0.61 | 0.194 | 0.902 | -0.456 | 0.045 | 1.524
12110302.U01] AH-540.5 | AH-536.2 | 22879.8 41.3 54 -0.9 0.07 0.28 0.18 0.63 | 0.209 § 0.711 | -0.352 | 0.069 | 0.841
12110308.U01| AH-536.2 | AH-532.6 | 19661.5 355 493 . 1 0.06 0.47 0.26 0.63 | 0.1911 0.377 ] -0.163 ] 0.062 | 0.931
12110314.U01] AH-532.5| AH-526.8] 31053.7 56.1 77.5 0.7 0.06 |. 0.32 0.20 0.58 | 0.216 ] 1.486 | -0.664 | 0.052 | 2.153
12110320.U01] AH-526.8 | AH-523.7 | 16575.3 29.9 31.6 1 0.04 0.45 0.21 0.74 | 0.136 | 0.324 | -0.117 | 0.029 | 0.444
12110327.U01| AH-523.7 | AH-518.8 | 26495.9 47.9 64.8 1.8 0.08 0.55 0.31 0.54 | 0.263 | 1.214 ] -0.615] 0.067 | 1.695
12110333.U01| AH-518.8| AH-514.2| 24705.7 44.6 65 0.8 0.06 0.43 0.22 0.64 | 0.175] 0.563 | -0.273 | 0.042 | 0.82
112110339.U01| AH-514.2 | AH-510.0 | 22607.8 40.8 61.8 0.3 0.06 0.29 0.17 0.67 | 0.166 | 0.542 | -0.241.] 0.036 | 0.519
12110346.U01| AH-510.0 | AH-504.1| 319654 57.7 68.9 0.4 0.07 0.34 0.20 0.63 | 0.238 | 0.674 | -0.292 | 0.056 | 0.812
12110352.U01 | AH-504.1 | AH-500.8 | 17601 31.8 44 0.7 0.06 0.35 0.17 0.68 | 0.191 | 0.314 | -0.129 | 0.045 | 0.786
12110358.U01] AH-500.9 | AH-495.4 | 29350.9 53 65 -1.4 0.07 0.51. 0.27 0.51 | 0.252 ]| 1.273 | -0.571 | 0.065 | 2.576
12110405.U01] AH-495.4 ) AH-493.4| 113714 20.9 41 -0.7 0.06 0.28 0.16 0.67 0.19 | 0.456 | -0.206 | 0.04 | 0.579
12110420.U01| AH-490.8§ AH-486.2| 25104 45.3 70.5 3.3 0.13 0.60 0.32 0.57 | 0.333 | 0.765 | -0.429 | 0.127 | 1.285
12110426.U01]| AH-486.2 | AH-484.6 | 8359.4 15.1" 26 =1.1 0.11 0.56 0.29 0.62 | 0.213] 0.35 | -0.181] 0.071 | 0.849
12110432.U01| AH-484.6 | AH-484.4 832.8 5.6 8.6 -1.7 0.11 0.61 0.30 0.64 { 0.115] 0.261 | -0.114 ] 0.034 | 0.396
12110502.U01| AH-484.2| AH-482.4| 10138.8 18.3 34.8 1.6 0.09 0.64 0.31 0.47 | 0.225] 0.464 | -0.229 | 0.068 | 1.253
'12110508.U01 | AH-482.4 | AH475.7| 37561.3 67.9 78.6 3.1 0.13 0.63 0.35 0.24 { 0409 | 1.556 | -0.707 | 0.293 | 3.033
12110514.U01] AH-475.6 | AH-467.1 | '42803.4 77.3 77.8
12110520.U01| AH-467.1 | AH-459.4 | 38694.1 77.7

12110527.U01| AH-459.3) AH-458.1] 6191.5 257 31 -0.3 0.05 0.23 0.14 0.83 | 0.085 ] 0.324 | -0.147 | 0.016 | 0.376
12110615.U01| AH-451.6 | AH-448.8| 13977.3 25.2 45.9 -1.5 0.09.| 046 0.23 0.64 | 0.194 | 0.315 | -0.139 | 0.063 | 0.529
12110621.U01| AH-448.8 [ AH-443.5| 28525.1 515 68.3 3.1 0.13 0.59 0.31 0.51 | 0.355 ] 1.378 | -0.67 | 0.166 | 1.903
12110628.U01| AH-443.4{ AH-436.8 | 36328.2 65.6 77.4 3.1 0.12 0.55 0.31 0.46 | 0.464 | 1.065 | -0.486 ] 0.195 | 1.903
12110640.U01 | AH-428.7 | AH-421.4 [ 39949.1 72.1 78.1 3.5 0.14 0.51 .1 0.34 0.38 | 0.372 ] 1.489 | -0.702 | 0.126 | 2.486
12110646.U01| AH-421.4 | AH-414.6 | 413084 74.6 78.9 -2.2 0.14 0.66 0.41 0.33 | 0.486 | 1.287 | -0.592 | 0.23 | 2.765
12110653.U01| AH-414.6 | AH-406.1| 42302.3 76.4 79.4 0.9 0.08 0.62 0.36 0.39 | 0.406 | 1.817 | -0.825] 0.15 | 2.777
12110659.U01 | AH-406.1 | AH-400.0| 31912.1 57.6 76.4 -2.7 0.08 0.46 0.27 0.53 | 0.266 | 0.902 | -0.425] 0.17 | 1.462
12110705.U01| AH-399.9 | AH-392.1| 40141.5 72.5 77.5 0.6 0.11 0.63 0.36 0.41 [ 0.492 [ 1.875| -0.97 | 0.165 | 3.553
12110712.U01| AH-392.1 | AH-389.5| 29421.3 53.1 67.4 3.2 0.17 0.52 0.31 043 | 0.397 | 1.163 | -0.585| 0.13 | 1.984
12110718.U01] AH-389.5| AH-385.8| 36358 65.7 78.3 2.7 0.11 0.61 0.36 0.46 | 0.489 | 1.102 | -0.501 | 0.194 | 2.204
12110724.U01| AH-385.8 | AH-384.8 | 6993.2 12.6 34.8 1.5 0.10 0.56 0.27 0.54 | 0.212 | 0.343 | -0.193 | 0.097 | 0.589
12110730.U01| AH-384.8 | AH-383.1} 13623.3 24.6 69.5 -1.1 0.06- ] 0.31 0.16 0.61 | 0.199 | 0.843 | -0.402| 0.105] 1.12
12110737.U01| AH-383.1| AH-378.9 | 32569.2 58.8 70.1 -2.2 0.09 0.45 0.27 041 | 0.377 | 1.748 | -0.813 | 0.184 | 2.136
12110743.U01| AH-378.9) AH-375.3 | 30136.2 54.4 70.2 -2.3 0.13 0.51 0.26 040 | 0.306 | 0.932 ) -046 { 0.14 | 1.773
12110749.U01| AH-375.3) AH-370.8 | 37926.9 68.5 70.8 3.5 0.10 0.55 0.30 0.48 | 0.288 | 1.546 | -0.693 | 0.124 | 1.786
12110756.U01| AH-370.8 | AH-367.7 | 30313.8 54.8 72.3 0.7 0.08 0.45 0.26 0.48 | 0.329 | 1.337 ] -0.622 | 0.129 | 2.321
12110802.U01| AH-367.7 | AH-361.9 |- 38598.4 69.7 70.4 -2.9 0.08 0.50 0.27 0.50 | 0.331 | 1.499 | -0.623 | 0.122 | 2.484
12110808.U01| AH-361.9 | AH-356.1 | 38755.7 70 71 1.8 0.06 0.33 0.22 0.57 | 0.224 | 1.281 | -0.605 | 0.082 | 2.345
12110821.U01]| AH-351.7 | AH-347.9| 34271.9 61.9 70 -1.5 0.08 0.42 0.22 0.49 | 0.348 ) 1.639 | -0.737 | 0.116 | 2.347
12110827.U01} AH-347.9 | AH-345.2| 23100.8 52.9 69.8 2.6 0.07 0.40 0.21 0.59 [ 0.237 | 0.874 | -0.362 ] 0.067 | 1.876
12110832.U01| AH-345.1 | AH-340.3 | 30820.7 9 .9 -2.6 0.02 0.22 0.14 0.94 | 0.243 ] 0.844 | -0.491 | 0.088 | 1.822
12110839.U01| AH-339.5} AH-335.7 | 33850.5 9 9 -2.4 0.02 0.17 0.08 1.01 | 0.216 | 0.894 | -0.436 | 0.075 [ 1.489
12110846.U01| AH-335.7 | AH-335.2 | 4250.5 9 9 -2.7 0.02 0.19 0.11 1.05 | 0.198 | 0.608 | -0.262 | 0.067 | 0.716
12110847.U01| AH-334.8 ) AH-333.5| 7264.8 9 9 1.9 0.02 0.12 0.06 1.01 | 0.334 | 1.823 | -0.817 | 0.075 | 2.801
12110851.U01| AH-331.3 | AH-329.6 ] 16896.1 9 9 1.6 0.02 0.1 0.05 0.99 [ 0.385 ] 1.386 | -0.635 ] 0.156 | 1.494
12110856.U01 AH-329.3 | AH-326.7 | 29306.3 9 9 1.4 | 0.02 0.27 0.17 0.96 | 0.275] 1.224 | -0.544 ] 0.075 | 1.928
12110901.U01| AH-326.7 | AH-326.3 | 2620.1 9 9 -0.9 0.06 0.25 0.13 0.71 | 0.198 | 0.328 | -0.105 | 0.037 | 0.638
12110912.U01| AH-322.4 | AH-321.4| 10706.8 9 9 -0.4 0.03 0.06 0.03 1.05 | 0.217 | 2.396 { -1.157 | 0.06 | 2.824
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Summary of Worst Values Recorded During Each File

"12151650,001

MN-164.8

MN-167.4

19264.7

20.232

Filename StMP EndMP | EndDist | AvSpd | MxSpd | MaxCD | N.A.L | WhL/V | TSL/V | Vert | ycp-p | zcp-p | zc0-p | y-Trk | 2-Trk
(ft) (mph) | (mph) (in) | (ratio) | (ratio) | (ratio) | (ratio) | (g) (a) (g) l(grms)| (g}
12110914.U01| AH-321.3 | AH-318.5| 33697.4 60.9 61.6 1.7 0.11 0.51 0.31 0.40 | 0.336 | 1.912 ]| -0.948] 0.109 | 2.974
12110921.U01| AH-318.5| AH-316.5] 33723 60.9 614 -1.4 0.07 0.43 0.25 0.39 ] 0.314 | 2.163 | -1.024 | 0.101 | 3.601
12110927.U01} AH-316.4 | AH-315.0} 33639.9 60.8 61 0.6 0.07 0.36 0.22 0.39 | 0.256 | 2.602 | -1.063 | 0.108 | 4.591
12110933.U01| AH-315.0 | AH-314.3| 31665.8 57.2 61.7 -2.1 0.07 0.40 0.20 0.44 0.243 { 2,138 | -0.962 | 0.096 | 3.22
12110939.U01| AH-314.3 ] AH-315.3| 26235.7 47.4 61.5 -3.5 0.12 0.45 0.24 0.59 | 0.263 { 0.93 {-0.422] 0.167 | 1.089
12110946.U01] AH-3156.3 | AH-313.8 | 33826.8 61.1 62.2 -3.7 0.10 0.47 0.29 0.42 | 0.366 | 2.437 | -1.062 ] 0.143 | 2.879
12110952.U01| AH-313.8 | AH-313.0| 13550.9 384 58.6 0.8 0.06 0.36 0.20 0.51 | 0.249 | 1.525 | -0.694 | 0.071 | 1.596
12110956.U01| AH-312.9 | AH-312.6 ] 19207.7 34.7 50.2 2.7 0.08 0.51 0.27 0.57 | 0.199 | 0.444 | -0.221] 0.048 | 1.112
12111003.U01| AH-312.6 | AH-313.8| 32336.7 58.4 70.6 -1.4 0.08 0.33 0.19 0.36 | 0.411 ] 2.572 |-1.191] 0.131 | 2.794
12111009.U01| AH-313.8 | AH-315.1| 25019.8 45.2 47.5 1 0.06 0.26 0.16 062 | 0.168 | 0.675 | -0.298 | 0.037 | 1.052
12111015.U01} AH-315.1 | AH-316.5| 30081.8 54.3 70.1 -0.6 0.06 | 0.42 0.23 0.54 | 0.212 | 2.458 ] -1.062 | 0.067 | 3.526
12111022.U01{ AH-316.5 | AH-319.3 | 28536.5 51.5 69.7 2.5 0.06 0.26 0.16 043 | 0.276 | 2.111 | -0.978 | 0.109 | 2.511
12111028.U01| AH-319.3 | AH-322.0] 14087 25.4 55.8 0.9 0.03 0.60 0.29 0.63 | 0.176 | 0.411 | -0.186 ) 0.077 | 0.915
12111034.U01| AH-322.1 | AH-3234| 9778.2 17.7 21.2 -1.7 0.09 0.62 0.32 0.66 | 0.166 | 0.423 | -0.24 | 0.07 | 1.084
12111041.U01] AH-323.4 { AH-323.5| 7757.1 14 21 -0.9 0.06 0.45 0.22 0.78 0.13 | 0.281 | -0.12 | 0.047 | 0.828
12111047.U01| AH-323.5 | AH-323.5| 2368.5 7.8 13.5 -0.4 0.03 0.24 0.12 0.81 | 0.054 | 0.093 | -0.027 | 0.011 | 0.121
12111055.U01} AH-323.5 | AH-323.0| 7834.8 14.2 19.6 -0.9 0.07 |- 0.57 0.32 0.72 | 0.125 }.0.286 | -0.121 ] 0.067 | 0.748
12111102.U01] AH-323.0 | AH-322.1 | 14265.4 26.5 36.9 2.8 0.13 0.60 0.32 0.57 ].0.267 | 0.322 | -0.142 ] 0.127 | 0.754
12111115.U01] AH-322.0 | AH-320.0] 33100.2 59.8 69.9 1 0.08 0.34 0.20 0.38 | 0.293 | 2.651 | -1.111} 0.108 | 3.821
12111121.U01] AH-320.0 | AH-318.4| 37816.5 68.3 69 -0.7 0.08 0.51 0.28 0.41 | 0.379 | 2.049 | -0.897 | 0.164 | 3.059
12111127.U01| AH-318.4 | AH-317.1| 37389.9 67.5 69.9 0.8 0.08 0.33 0.19 0.34 | 0285 | .2.46 |-1.162] 0.139 ] 3.169
12111134.U01] AH-317.1 ] AH-315.3] 38170.7 69 70.8 -1.9 0.08 0.49 0.26 0.43 | 0321 | 2.38 |-1.075] 0.153 | 4.171
12111140.U01] AH-315.3 | AH-317.5| 33328.2 60.2 70 2.5 0.08 0.46 0.25 0.43 | 0.311] 1.321 | -0.639 | 0.113 | 1.973
12111146.U01] AH-317.5] AH-318.2| 32574.1 58.8 69.9 2.9 0.07 0.37 0.23 0.38 | 0.264 | 2.234 | -0.956 | 0.123 | 2.617
'12111152.U01] AH-318.2 | AH-318.4| 28681.6 51.8 60.1 -1.5 0.07 0.49 0.30 0.40 | 0.249 | 1.389 | -0.732 | 0.094 | 1.862
12111159.U01{ AH-318.4 | AH-317.9{ 219554 39.7 58.4 -1.8 0.09 0.40 0.25 0.57 | 0.238 | 0.634 | -0.281 | 0.093 | 1.356
12111205.U01] AH-317.9| AH-319.1] 27818.3 50.2 60.3 0.7 0.05 0.40 0.21 0.56 | 0.237 | 1.164 | -0.546] 0.119 | 1.743
12111211.U01[ AH-319.1 | AH-319.3| 13720.8 41.2 53.6 0.7 0.05 .| 0.45 0.21 0.64 | 0.198 | 0.76 |-0.348| 0.076 { 1.424
12111219.U01] AH-319.3 | AH-318.8] 21230.6 38.3 50.3 -3.2 0.13 0.75 0.37 0.46 | 0.244 | 1.199 | -0.618 | 0.089 { 1.678
12111225.U01] AH-318.9 | AH-314.3 | 37085.1 67 70.3 -3.5 0.11 0.63 0.35 0.47 | 0.341 ] 2.167 | -0.933] 0.111 | 2.799
12111231.U01] AH-314.3 | AH-311.3| 367194 66.3 69.9 2.8 0.08 0.52 0.29 0.47 | 0.334 ] 1.705]-0.795] 0.137 | 2.77
12111237.U01] AH-311.3] AH-309.8 | 33686.5 60.8 70.8 3.4 0.11 0.64 0.37 |- 047 | 0.371] 1.819 | -0.871 | 0.158 | 2.323
12111244.U01} AH-309.8 | AH-309.5:| 33531.3 60.6 704 3.3 0.12 0.55 0.31 0.40 | 0.289 | 1.827 | -0.879 ] 0.102 | 2.201
12111250.U01]{ AH-309.5 | AH-309.2| 2428.8 24.3 389 -0.5 0.05 0.20 0.14 0.66 | 0.159 | 0.498 | -0.201 | 0.038 | 0.625
12111254.U01| AH-309.2 | AH-308.2 | .32638.5 59 70 3.8 0.14 0.53 0.29 0.37 1 0.384 | 2.428 | -1.077 | 0.136 | 2.666
| 12111300.U01| AH-308.2 | AH-310.0 | 35299.2 63.8 70.1 -4.6 0.21 | 0.63 0.38 | 0.47 { 0.523 | 1.095 | -0.542 | 0.295{ 1.967
12111306.U01| AH-310.0 ] AH-308.4 | 38133.2 68.9 70.3 -4.1 0.11 0.63 0.35 0.48 | 0.271 ] 0.882 | -0.433 | 0.114 | 1.533
12111313.U01| AH-308.4 | AH-308.2 | 34147.8 61.7 70.2 3 0.09 0.38 0.22 |. 0.48 | 0.256 | 2.003 | -0.934| 0.1 2.44
12111319.U01} AH-308.2 | AH-310.7 | 38041.7 68.7 69.7 23 | 0.08 0.37 0.23 041 | 0234 ] 1.7171-0.786| 0.1 | 2.723
12111325.U01] AH-310.7 | AH-312.1 | 29678.6 53.6 70.3 -1.7 0.07 0.31 0.19 0.37 | 0.335 | 1.828 | -0.791| 0.16 | 3.092
12111332.U01]| AH-312.1| AH-312.2| 3484.3 12.4 19.4 0.2 0.03 0.22 0.12 | 0.87 | 0.046 | 0.089 | -0.023 { 0.008 | 0.11
12111336.U01] AH-312.2] AH-312.2| 31130.3 56.2 67.6 -1.9 0.08 0.47 0.29 0.49 0.35 | 1.061 | -0.489| 0.134 | 1.876
12111342.U01| AH-312.2] AH-312.0| 6618.5 23.8 36.5 0.3 0.04 0.20 0.12 0.73 | 0.133 ]| 0.279 { -0.089 | 0.038 | 0.625
12111348.U017 AH-312.0 | AH-313.1| 134289 29.5 43.2 2.5 0.11 0.48 Q.24 0.60 | 0.247 ]| 0.323 | -0.111] 0.121] 0.838
12111405.U01] AH-313.7| AH-313.3] 22283.7 40.2 59.7 -2.6 0.11 0.56 0.28 0.52 | 0.238 ] 0.97 | -0.44 | 0.125] 1.379
12111411.U01| AH-313.3 | AH-313.2 3525 21.5 26.1 0.9 0.05 0.44 0.23 0.66 | 0.183 } 0.371 | -0.177 | 0.056 | 1.037
12111420.U01] AH-313.2 | AH-205.8 | 28792.3 52 69.9 2.2 0.12 0.71 0.36 0.48 0.37 | 1.052 | -0.488 | 0.115 | 1.538
12111427.U01| AH-205.8 | AN-200.8 | 38002.1 68.6 69.9 ~2.5 0.11 0.52 0.31 0.51 ] 0.363 | 1.468 | -0.67 | 0.158 | 2.531
12111433.U01| AN-200.8 ) AN-198.7 | 38091.8 68.8 70.1 3.2 0.08 0.42 0.24 0.54 ] 0.333 ] 1.187 | -0.598 | 0.126 | 1.92
12111439.U01] AN-198.7 ] AN-199.7 | 38132.1 68.9 70 3.7 0.10 | 048 0.27 0.47 | 0.269 | 1.746 | -0.827 | 0.104 | 2.476
12111446.U01] AN-199.7 | AN-200.3| 37929 68.5 69.8 -4.1 0.11 0.54 0.30 0.54 1 0251] 134 | -064 | 0.1 | 1.844
12111452.U01] AN-200.3 | AN-194.9| 38037 68.7 71.7 -3.1 0.08 0.41 0.24 0.54 0.28 |-1.533 | -0.722] 0.156 | 2.391
12111458.U01{ AN-194.9 ] AN-189.2 ] 36795.7 66.5 70.2 3.5 0.10 0.60 0.32 0.52 | 0.243 | 1.467 ] -0.713] 0.082 | 1.756
12111504.U01| AN-189.2 | MN-190.3| 38087.7 68.8 70.1 -3 0.09 0.44 0.25 0.59 | 0.335] 1.55 §-0.721] 0.125] 3.458
12111511.U01| MN-180.3| MN-186.3] 38256.5 69.1 70 44 { 0.10 0.56 0.32 0.53 | 0.343 | 0.978 | -0.443 1 0.199 | 2.442
12111517.U01| MN-186.3] MN-187.6] 32474.2 58.7 69.9 -3.6 0.17 0.70 0.38 0.53 | 0.351 | 0.992 | -0.419} 0.185 | 1.671
112111523.U01| MN-187.6| MN-185.3| 15669.1 28.3 39.7 -1.6. | 0.09 0.47 0.26 0.61 | 0.186 | 0.278 | -0.14 | 0.074 { 0.826
12111530.U01| MN-185.3| MN-181.1| 32625.6 | 58.9 70.1 -3.8 0.12 0.60 0.34 0.43 | 0.381 ] 1.371]-0.582] 0.135 | 1.482
'12111536.U01] MN-181.1] MN-174.1] 37767.6 68.2 70.4 -3.5 0.10 0.54 0.31 0.47 ] 0.293 | 1343 | -0.612| 0.15 | 2.319
12111542.U01] MN-174.1] MN-171.6] 35427.6 64 69.3 -3.3 0.12 0.57 0.37 0.53 | 0.291 | 0.998 | -0.489 ] 0.107 | 1.475
12111548.U01] MN-171.6] MN-174.3] 35591.6 64.3 70 -3 0.16 0.59 0.32 0.46 | 0.316 | 1.731 [ -0.854 ] 0.104 | 2.914
12111555.U01| MN-174.3] MN-172.9]| 11020.5 28.8 44.8 1.1 0.06 0.36 0.20 0.67 | 0.188 | 0.308 | -0.134 { 0.061 | 1.07
12111610.U011 MN-172.3| MN-176.2] 32827 59.3 70 -3.1 0.16 0.78 0.45 0.57 | 0.342 | 1.39 |-0.647 | 0.167 | 1.542
12111616.U01| MN-176.2} MN-171.2| 38203.7 69 70.6 3 0.11 0.56 0.33 |.0.52 | 0.373 | 2.025 { -0.952 ¢ 0.139 | 2.711
12111623.U01| MN-171.2] MN-172.3| 37837.7 68.3 69.7 1.3 0.06 0.44 0.24 0.56 1 0.183 | 1.134 ] -0.515| 0.071 | 2.312
12111629.U01| MN-172.3| MN-171.6] 7065.1 12.8 50.1 -2.6 0.08 0.58 0.31 0.72 | 0.139 | 0.232 | -0.109 ] 0.054 | 0.602
12111635.U01| MN-171.6| MN-171.5] = 636.5 3.4 5.7 2.3 0.06 0.54 0.30 0.86 { 0.035 ] 0.06 | -0.02 | 0.005 | 0.084
12111639.U01| MN-171.4| MN-170.7} 788.8 5.8 7.6 -1.5 0.09 0.64 0.31 0.72 1 0.124 | 0.159 | -0.067 | 0.025 | 0.451
12111651.U01| MN-170.6| MN-168.5] 16276.1 29.4 51.3 -3.1 0.11 0.41 0.20 0.29 0.33 } 0.404 [ -0.213 ] 0.078 | 1.273
12111657.U01] MN-168.5| MN-163.2] 32932.5 59.5 70 3.5 0.08 0.49 0.24 0.54 0.406 | 1.529 | -0.703
12111703.U01] MN-163.2| MN-168.0




Summary of Worst Values Recorded During Each File

Filename StMP EndMP | EndDist | AvSpd | MxSpd | MaxCD | N.A.L | WhiL/V | TSLIV Vert | ycp-p | zcp-p | zcO-p | y-Trk [ z-Trk
(ft) (mph) | (mph) (in) (ratio) | (ratio) | (ratio) | (ratio) (9) (g_)
12121705.U01| MN-167.4] MN-166.3| 39954.5 73 75.7 -0.8 0.06 0.36 0.18 0.48 | 0.339 | 1.584
12121711.U01| MN-166.3| MN-170.7| 31873.5 58.2 75.7 3.1 0.08 0.41 0.24 0.63 | 0.247 | 1.037
12121717.U01| MN-170.7| MN-176.2| 34412.5 62.8 76.2 3.6 0.09 0.36 0.21 0.58 | 0.288 | 1.195
12121723.U01| MN-176.2| MN-174.6] 39095 714 76.1 2.9 0.09 0.32 0.22 0.46 | 0.306 | 2.174
12121730.U01) MN-174.6] MN-178.2] 37310.3 68.1 70.2 3.4 0.09 0.38 0.24 0.52 0.45 | 1.435
12121736.U01| MN-178.2| MN-172.3] 4818.3 49.7 50.4 -2.9 0.07 0.29 0.18 0.66 | 0.177 | 0.937
12121737.U01{ MN-172.3] MN-171.6] 53899.6 65.6 75.6 3.9 0.10 0.35 0.25 0.44 | 0.528 | 1.92
12121747.U01| MN-171.6] MN-177.0{ 50230.7 61.1 70.5 -4.5 0.10 0.39 0.21 0.50 | 0.345 | 1.049
12121756.U01| MN-177.0| MN-185.8| 58492.9 71.2 75.1 3.7 0.08 0.35 0.21 0.56 | 0.332 | 1.374
12121805.U01| MN-185.8] MN-186.6] 55100.1 67 711 3.9 0.09 0.38 0.24 0.51 | 0.313 | 2.383
12121815.U01| MN-186.6] AN-188.5] 60787.5 73.9 75.5 -3.4 0.09 0.42 0.33 0.30 | 0.394 | 2.618
12121824.U01] AN-188.6 | AN-197.7 | 58424.5 71.1 75.8 4.2 0.10 0.42 0.23 0.39 0.29 | 2.028
12121833.U01| AN-197.7 | AN-199.7 | 60163.1 73.2 76.1 4.4 0.11 0.40 0.28 0.52 { 0.458 | 1.825
12121843.U01} AN-199.7 | AN-199.3 | 61327.1 74.6 75.9 -3.7 0.10 0.42 0.24 0.47 { 0.513 | 1.706
12121852.U01{ AN-199.3 | AH-314.9| 61443.5 74.7 78.6 3.7 0.08 0.41 0.28 0.39 | 0.322 | 1.684
12121901.U01| AH-314.9| AH-314.0] 313816.7 38.8 75.4 3.3 0.11 0.50 0.26 0.44 | 0.283 | 1.392
12121911.U01| AH-314.0| AH-313.2} 17898.5 27.5 30.2 1.6 0.09 0.42 0.26 0.40 | 0.276 | 0.561
12121925.U01| AH-312.7 | AH-312.2 [ 49384.7 60.1 74.9 3.9 0.11 0.58 0.34 0.47 | 0.516 | 1.404
12121934.U01| AH-312.2| AH-308.8{ 57832.1 70.3 77.5 2.6 0.11 0.50 0.25 0.38 | 0.404 | 2.139
12121943.U01| AH-308.8 | AH-308.3| 33400 40.6 82 -2.2 0.07 0.44 0.29 0.57 | 0231} 147
12121953.U01| AH-308.3 | AH-309.0 | 35683.2 43.4 74.3 2.3 0.09 0.52 0.29 0.54 | 0.275] 1.215
12122002.U01} AH-309.0 | AH-308.8] 4960.5 21.2 47.2 1.9 0.05 0.36 0.18 0.76 | 0.093 | 0.236
12122021.U01| AH-308.9 | AH-308.4 | 49871.5 60.7 75 4.2 0.10 0.59 0.32 0.46 | 0.307 | 2.113
12122031.U01| AH-308.4 { AH-309.5| 57918.7 70.5 74.9 4.8 0.13 0.52 0.29 0.52 | 0.238 | 1.357
12122040.U01| AH-308.5| AH-312.4 | 59188.2 72 75.1 4.1 0.13 0.63 0.36 0.49 | 0.342 | 1.828
12122049.U01| AH-312.4{ AH-319.0| 54063.9 65.8 75.8 3.9 0.11 0.47 0.25 0.36 0.47 | 1.859
12122059.U01| AH-319.0} AH-319.2| 29411.7 35.8 74.8 3.8 0.11 0.65 0.32 0.54 | 0.252 | 1.367
12122108.U01{ AH-319.2 | AH-318.5] 61375.2 74.7 75.6 -3.6 0.12 0.53 0.32 0.22 | 0.456 | 2.81
12122117.U01} AH-318.5] AH-317.0| 61146.7 74.4 75.2 2.7 0.08 0.43 0.27 0.42 | 0.325 ] 1.646
12122127.U01} AH-317.0 | AH-317.0| 61346.9 74.6 75.2 3.4 0.10 0.68 0.33 0.37 | 0.411 ] 1.858
12122136.U01| AH-317.0§ AH-319.1] 58844.1 71.6 75.4 0.7 0.07 0.38 0.25 0.34 | 0.325 | 2.892
12122145.U01| AH-319.1 { AH-321.7 | 47958.8 58.3 79.1 3 0.13 0.43 0.27 0.38 | 0.387 | 2.063
12122155.U01| AH-321.7 | AH-322.0] 4752.9 12.2 249 0.5 0.04 0.19 0.11 0.83 | 0.073{ 0.133
12122219.U01| AH-322.1 | AH-323.5| 26754.2 32.5 57 3.3 0.08 0.53 0.28 0.48 | 0.262 | 0.698
12122228.U01| AH-323.5| AH-319.4 | 26965.9 32.8 76.7 -2.1 0.10 0.76 0.40 0.59 | 0.234 | 1.052
12122238.U01] AH-319.4 | AH-315.0 | 60889.2 74.1 75.7 2.8 0.11 0.46 0.28 0.31 | 0.353 | 2.627
12122247.U01| AH-315.0| AH-312.5| 58551 71.2 75.5 -1.7 0.10 0.47 0.28 0.32 | 0.395 | 2.754
12122256.U01| AH-312.5| AH-314.4 | 58972.1 71.8 75.4 3.7 0.13 0.56 0.32 0.24 | 0.505 | 2.406
12122306.U01 | AH-314.4 | AH-314.5| 60526.5 73.6 75.3 4.5 0.10 0.54 0.30 0.36 | 0.321 | 2.062
12122315.U01| AH-314.5| AH-316.4 | 54654.8 66.5 75.2 -0.8 0.08 0.36 0.23 0.39 | 0.256 | 2.362
12122324.U01| AH-316.4 | AH-317.8( 26673 32.4 74 -1.4 0.07 0.27 0.17 0.40 | 0.259 | 2.885
12122334.U01) AH-317.8 | AH-320.0| 35163.7 42.8 75 ~2.1 0.07 0.35 0.19 0.40 [ 0.236 | 2.344
12122343.U01| AH-320.0 } AH-324.5| 53321.5 64.8 74.7 0.8 0.08 0.49 0.26 0.37 [ 0.412 | 2.903
12122352.U01| AH-324.5| AH-326.3 | 19341.7 23.5 42.7 0.9 0.06 0.27 0.16 0.62 | 0.214 | 1.161
12130005.U01| AH-326.4 | AH-330.5| 50913.8 61.9 74.9 2.1 0.08 0.33 0.21 0.52 | 0.251 | 1.641
12130014.U01| AH-330.5| AH-333.9| 31525.2 38.4 70.8 -2 0.05 0.29 0.17 0.69 | 0.318 | 1.773
12130023.U01| AH-333.9 | AH-340.5| 57218.9 69.6 70.9 3 0.11 0.60 0.31 0.46 | 0.362 | 1.155
12130033.U01| AH-340.5 | AH-347.0| 52254.9 63.6 70.4 -2.7 0.07 0.28 0.18 0.50 | 0.284 | 1.045
12130042.U01| AH-347.0 | AH-349.6 | 20853.5 254 38.9 -1.3 0.06 0.28 0.15 0.68 | 0.239 | 0.276
12130051.U01 | AH-349.6 | AH-349.6 252.4 3.4 6.4 0.4 0.02 0.14 0.08 0.92 | 0.035 | 0.087
12130101.U01| AH-349.6 | AH-349.9| 2474.2 9.4 12.4 1.4 0.04 0.31 0.15 0.78 | 0.158 | 0.241
12130136.U01| AH-348.6 | AH-347.9| 15004.1 23.5 29 2.1 0.10 0.73 0.33 0.56 | 0.184 | 0.302
12130147.U01| AH-347.8 | AH-341.5| 51031 62.1 70.7 2.7 0.11 0.48 0.22 0.56 1.059
12130156.U01| AH-341.5 | AH-335.3 | 56221.3 68.4 70.8 -2.8 0.11 0.50 0.28 0.56 1.19
12130205.U01| AH-335.3 | AH-330.7 | 36988.4 45 70 -2.6 0.07 0.41 0.22 0.49 1.883
12130215.U01| AH-330.7 | AH-327.9 ] 33498.5 -1 1.224
12130224.U01| AH-327.9| AH-326.3 | 20496.6 41.2 60.3 1 0.08 0.44 0.23 0.60 ] 0.254 | 1.572
12140615.U01| AH-324.7 | AH-320.4 | 50646.8 61.7 75.2 -1.4 0.13 0.58 0.38 0.31 | 0.387 | 2.92
12140624.U01| AH-320.4 | AH-317.2| 48488.9 66.7 75.4 2.3 0.08 0.39 0.21 0.33 | 0.336 | 2.465
12140634.U01| AH-317.2| AH-315.0 | 55436.8 67.4 75.6 0.9 0.08 0.41 0.22 0.32_] 0.302 | 2.537
12140644.U01| AH-315.0 | AH-315.1 | 59356.8 72.2 78.6 2.3 0.08 0.43 0.25 0.41 | 0.272 | 2.551
12140653.U01| AH-315.1| AH-313.1] 56905.1 69.2 70.4 -3.5 0.10 0.38 0.23 0.36 | 0.342 | 2.581
12140702.U01| AH-313.1| AH-313.8 | 54538.4 66.4 72.2 1.7 0.08 0.40 0.25 0.22 | 0.433 | 2.709
12140712.U01| AH-313.8| AH-316.5| 56489.9 68.7 72 -1 0.06 0.32 0.21 0.49 0.27 | 2.479
12140721.U01| AH-316.5| AH-322.3| 44405 54 72.3 2.4 0.08 0.43 0.19 0.43 | 0.366 | 2.25
12140730.U01| AH-322.3 | AH-322.8 | 28401.7 34.5 62.9 2.7 0.10 0.48 0.26 0.49 | 0.333 } 0.571 . B
12140740.U01| AH-322.8 | AH-322.1| 11296.6 46.5 65.2 -0.4 0.09 0.32 0.20 0.69 | 0.289 ] 0.793 | -0.373 | 0.126 | 1.786
12140803.U01} AH-322.0{ AH-319.0| 54799.8 66.6 74.3 0.7 0.08 0.40 0.24 0.36 | 0.378 ) 2.824 | -1.174] 0.181 | 3.674
12140812.U01] AH-319.01 AH-317.0| 55954.1 68.1 711 0.8 0.08 0.37 0.22 0.23 0.29 | 2.745 | -1.237 ] 0.153 | 4.033
12140821.U01} AH-317.0| AH-316.5( 17384.6 39.1 69.5 0.5 0.06 0.30 0.17 0.59 | 0.199 | 1.84 | -0.876] 0.059 | 2.068
12140835.U01| AH-316.5 | AH-317.5] 50170.4 61 70.9 -2.9 0.09 0.40 0.21 0.54 | 0.252 | 1.609 { -0.731] 0.109 ] 1.941
12140845.U01| AH-317.5]| AH-318.6 | 57341.8 69.8 71.3 2.5 0.08 0.36 0.22 0.48 | 0.309 | 1.65 | -0.756] 0.126 | 2.802




. Summary of Worst Values Recorded During Each File
Filename StMP EndMP | EndDist | AvSpd | MxSpd | MaxCD | N.ALL | WhL/V | TSL/V [ Vert | yop-p | zcp-p | 2c0-p | y-Trk | z-Trk

(ft) {(mph) | (mph) (in) (ratio) | (ratio) | (ratio) | (ratio) (g) (g) (L Lgrrms) {g)
12140854.U01]| AH-318.6 | AH-319.0] 50840.1 -| 61.9 70.7 3.4 0.11 0.45 0.24 0.38 0.346 | 1.878 | -0.902 | 0.137 } 2.363
12140903.U01| AH-319.0 | AH-319.7 | 29308.5 55.1 69.8 -4.2 0.09 0.39 0.24 0.43 | 0.385} 1.577 | -0.702 | 0.12 | 2.451
12140910.U01| AH-319.7 | AH-314.9 | 39902.3 .| 485 71.5 -4.7 0.12 0.43 0.25 0.52 | 0.367 | 1.786 | -0.739| 0.113 | 2.137
12140920.U01| AH-314.9| AH-312.4| 23148.8 30 69.2 3.4 0.07 0.33

112140929.U01
12140938.U01

AH-312.4 | AH-311.2] 25419.6 30.9 69.2 25 0.11 0.48
AH-310.4 | 55864.2 67.9 0.52
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Appendix C
Data Reports with Vertical Load Alarms

C-1
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o 2Y 4+ 6 Y 10 12 Vs 16 1 20 22 M4 26 28 Y30 3z X 35 38 Yo 42 44 Yes 48 s 52 54 ¥
Distance {feet x 1000}

[DiRZ] MHC 1400 Lead Right Vertical Spring Nest Disp.#18301
1.00 T

0.75
0.50
0.25

0.00 ‘ Md i gl b L ke by, gL ne
0.25 W | L i Bhaidtum ‘ | TERRTY ]
-0.50 E

-0.75
-1.00
0

(inch)

L5 & Vo V.o N S " O O AN 5
10 12 M1z 16 1 20 22 M1 26 28M30 32 M 3% 38 Va0 4z 44 Vs 48 5 S22 54 M 58 e0Y 62
Distance (feet x 1000)

'

mheanal_g.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Ch 12/12/02 21:27:05



: Exception Report — 12122127.U01

MI"C 1400 Il_elud Milddle Vertical Carbody Accel #2637 1(.;1.0 Hz Lowpass Filter
T T L S o ey e B e

1.0 TT T T T T T T T LIS R B B B B L L B R S

________________ S0rms Malue:._0.529. Q'a.:_;

.............................................................................................. eeeczecnee----50ms.Value: =0.753 G's .. ]
-1.0 TS T S S AE V  S S SO S S WS S S RN A T S T S U S [ S S S S S VO S S S U S S S ST UD . N AU SN S UST SN S S S W N S S S S \ E S S
397.0 387.5 398.0 398.5 399.0 Mo5 400.0 00.5 401.0
Time (sec)
- MHC 1400 Lead Middle Vertical Carbody Accel #2637 _No Digital Fitter
A -
8 o i
L) ST T U S N A AV Y T S S S Y G T T S UV S (N A S S S S S S MOV S ST S SO SNV E NPT S SO0 S S SR | SR TS S S R ST SV
397.0 397.5 398.0 398.5 398.0 389.5 400.0 400.5 401.0
. Time (sec)
CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —-0.804 G's 50ms Value: 1.282 G's
Channel #: 43 (ZC1) MHC 1400 Lead Middle Vertical Carbody Accel #2637
Milepost: 406.7 Speed: 74.7 mph
plot_exceptions3.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabuta, Oh 12/12/02 21:27:05
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CB vRrT MIN Exce tion
Miteriq 1.0g min from 0.9
Reported Valy —0.879 G's S0ms Valye 1.636 G's
Channey # 45 (zc2) MHC 1404 Trail iddle Verticg) Corbody Accel #2720
Milepogt. 403.4 Peed: 74 Mph
plot_exceptionslpro

12/12/02 21:27:05

2370



Exception Report — 12122127.U01

MHC 1400 Trail Middlle Vertical Carbody Accel #2720 10].0 Hz Lowpass Filter
lllllllllIIIIIIIIIIIIIiIII|Illlllllllll

10 F F T F P T F T [T F I T T T T 1]

LENLIN B R et I L T B e e B

A AN Ny

-1.0 PRI TS T S S DUN T S T S S ST S N S ST VO TN STV ST S TSN S TOOY S0 T S A ST ST S S0 DO S . U N S ST S YT WA S T EF U S WA ST N S S W A A S S S T A

233.0 233.5 234.0 234.5 235.0 235, 236.0 2353’ 237.0
Time (sec)

MHC 1400 Trail Middle Vertical Carbody Accel #ZZZO No Digital Filter
B L e i s e o e B

(] L B A B L B L AL B AL AL
.1.0_— ‘ ! -—j
0.5——' “

PR , | |
0.0 } o

: | ]
-05f— b
B _ . i
-1.0 e Ve e L b S U TN S TN
233.0 233.5 234.0 234.5 Ti,—fjs('s(lc) 235.5 236.0 236.5 237.0
CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —0.847 G's 50ms Value: 1.589 G's
Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 403.4 Speed: 74.6 mph
plot_exceptions3.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabuia, Oh 12/12/02 21:27:05
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G's

plot_exceptions3.pro

12122127.U01

i ' t
&é?ephon Repor

400 Trail Middle Vel"tl[CGI Corbod)ll Accel #2720 10.0 Hz Lowpass Filter
LA e B L B e B L R i o o B o B e B e s ¢
N

LI S B B T B B L Ay B

LI B BN S S S St N S N BN B B

NZ

____________________________________________________ S0ms. Malue: . =0802 .Gls...
I I B P I P Ay G B SRRy QA S
234.0 2345 235.0 2355 236.0 V2365 237.0 V2375 238.0
Time (sec)
MHC 1400 Trail Middle Vertical Carbody Accel #2729I No Digital Filter . :
D B B o B L e o e e e e e e AL I e e e e T L
10— —
05—
[~ U
0.0
fp— ‘1
B ‘ i
-05— i —
P I SR AP A I S A TP IR I
234.0 234.5 235.0 235.5 236.0 2365 237.0 237.5 238.0
Time (sec)
CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —0.893 G's 50ms Value: 1.589 G's

Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720

Milepost: 403.4 Speed: 74.6 mph

Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh
Page 4

12/12/02 21:27:05



: Exception Report — 12122127.U01
MHC 1400 Tr::lill I;Ail:.ld[leI V.eft'fo.l lCcllr);)old)l/ /'Rclcelzl ‘#:’272 , ]0|()I l:izl LIO\‘NRG'SSK f-:iltlell'

£ 1Ko X BN L B B Bt ot e B et M B S L B L L LENC S A S S L N S T A Mt

- N N " .

A0ms. Malue: . .0.683.G's_.

/N —1
F 0 ) ST S SO T T S T S G S S S T A S A S S S SO S S SR ST SAT R 7 S STEA N SN ST TR AT SN S S S 1 NS S ST SA S S R S R
236.0 236.5 237.0 237.5 ’ 238. 238.5 239% 239.5 240.0
Time (sec)

MHC 1400 Trail Middle Vertical Carbody Accel #2720 No Digital Filter
e B e L o e e e e AL

LI S S S A S It I S N e s e A S B | LN S S S S U Bt s 2 I B B R N
1.5 I T I !

Lo ¢ T S S T S S T S S S Y G SN S UOUT AT S T WY SN NN ST AT A S S ST SO S I OO S0 S S S S S S H ST VU A S S S ST NS S SR S A STV RO ST AU S S S
236.0 236.5 237.0 237.5 238.0 238.5 239.0 239.5 240.0
Time (sec)

CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —0.873 G's 50ms Value: 1.442 G's

Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 403.4 Speed: 74.6 mph

plot_exceptions3.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/12/02 21:27:05
Page 5



Exception Report — 12122127.U01
MHC 14M9i!-MigdlIe. \/[efhf:c:l .C(.]rl.)o.d)( {\cic?l .#.2720 ]0.0 Hz Lowpussl l-:iltlef

00} LALLM N S At At L L B L LA BRI LA L B s B B

LI B Dt s Bt B B N B S

ORI RPRDIPIUIOY AU ISIRUPIPIION A W 50ms Value:..0.708. G's ____|

OSSN W S 50ms. Value: =0.269 Gs._.]
= ZIN —
) I B B N Y. G B G
392.0 392.5 3930 393.5 394.0 s 395.0 %5 396.0
Time (sec)
: | MHC 1400 Trail }\lAiddle Vertical Carbody Accel #2720 No Digital Filter |
T o A I e o e e e i i B S B e e A L a2
1.0— —
- -
05— i
B ! ‘ i
& R " il
- ] ‘ i
00 | 1 ‘ i \ ‘ il
’ v ! iy &' U AR, H‘!
i | |
- i 2
L }‘ i .|
~0.5+— ! ]
_ ]
—1,or“......IL...J_L...M..,.‘...IL........I.........I.....J...I.........IL......,.—
392.0 392.5 393.0 393.5 394.0 394.5 395.0 395.5 396.0
Time (sec)
CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —0.872 G's 50ms Value: 1.478 G's
Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 406.6 Speed: 74.7 mph
plot_exceptions3.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/12/02 21:27:05
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Exception Report — 12122127.U01

S Y DULIRNL I N N e e ey B B S B B B

Ml—IIC 1400 TroilI Middlle Vertical Carbody Accel #2720 10.0 Hz Lowpass Filter
L e e BB A et e e BRI a i et s o

N

LI A B B ) L B B S e B

-50ms._Yalues. 0.734.Gls.. 7]

o
o
B = F G S Y SO0 TN S L T S SN VO Y YT SO S SO T A S T Y S S ST S AT TN S S S ST S ST T YANC N S AT S TG S S Y A S S S S S S, VA A S S S ST S S ST A S S A SN VI
397.0 397.5 398.0 398.5 399.0 399.5 v 400.0 400.5 v 401.0
Time (sec)
MHC 1400 Trail Middle Vertical Carbody Accel #2720 No Digital Filter
7 L N e e e e e s S B RS e B A e
- —
‘ I
(it |
pilll ‘
- I HSEE -]
i
g o
i
(i
|
B I YN S T S S S S W N ST SO0 SN S0 S0 S SN SN S S SO SO ST S S ST S ST S AN SN ST SN SN Y ST SN SN S [N TNNN SO S ST VU S S MU SR S WA T ST S S W HT S S S S S SN JU ST SO SO S N
397.0 397.5 398.0 398.% 399.0 399.5 400.0 400.5 401.0
Time (sec)

plot_exceptions3.pro

CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: —1.001 G's 50ms Value: 1.644 G's

Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720

Milepost: 406.7 Speed: 74.7 mph

Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh
Page 7

12/12/02 21:27:05



Exception Report — 12122127.U01
oOH

MHC 1400 Trail Middle Vertical Carbody Accel #2720 10. z Lowpass Filter
T T T T T [T T T T T e T T T T

P o o e e s et g e R S 74 A e o e o o
SO UUREY A0 VUSROS 50ms Nolue: . _0.887.G's ..
0.5 — : —
£ o0
_0_5—— —
U U A 5Qms_Valuer =0811. Gls_ . o
b .
L X S S S T S S S S G T S S T S N S S S ST S ST U 120 TN S VA VTS SO O S I S OO S T S T 7. VU T S S ST SO0 ST O A0S S A ST S ST Y S 7. VS S S S S S
513.0 5135 514.0 514.5 515.0 5155 516.0 5165 517.0
Time (sec)
l ' MHC 1400 Trail )Yliddle Vertical Corkl)ody Accel #2720 No Digital Filter | I
B L e e e e B e e A T S s e LA B s
10— —
05— ’ } —
0 I -
o [ o
0.0 I ) !
W
-051— |
—1,0_,...,....ll........I...|141..|...A..}HI..,H...JIJ........I..H.....'l‘...,.‘.‘_
513.0 513.5 . 514.0 514.5 515.0 515.5 516.0 516.5 517.0
Time (sec)
CB VRT MIN Exception
Criteria = 1.0g min from 0.0
Reported Value: ~0.893 G's 50ms Value: 1.677 G's
Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 409.1 Speed: 74.3 mph
plotexceptions3.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/12/02 21:27:05
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12122117.U01
AvgSpd:  74.4 mph MaxSpd: 75.2 mph
Total Distance Travelled: 12.33 miles

Holley .

Brockport

Al o
O

Spencerport

. Byron
3
297 g . Clifton

4
4&7‘86485?844 8§8
<> <> . Stafford Le Roy
. Alexander
Max Cant Def = 2.69 in
120 —e_re_'—e_Fe——‘—e—!—e—r—'e—eK—o 1 <\/ T <> T 0 N 0 T T 12
110 O 9] O o) O 9] ') ) O 9] O o} 10
< <= < b4 < % 4 < 4 44 < <
100 |--& & & @ s % @ @ % o @ & 8
~ @ © o = N N b o o ~ I
90 |0 o o o o o o ) o o o o) 6
S ey
£
= IMM -4 2
°
2 ~ohmme e L W ERO WY P > - nto 0
g | 1]
(2 50 WA -2
S 40 -4
)._
30 -6
20 -8
‘\ O L. it e aene R S A AT e e Saveas [N — ’1 O
0 . . \ ] R . N | . L ; I . . -12
0 2x10% 4x10* 6x107 ax107
Distance (ft)
12122117.U01 Start MP: CSX386.7 End MP: CSX398.4

mhcanal_g.pro Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/1 2/02 21:17:45 Page 1
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FRA 213.333 Safety Criteria

12122117.U01 —
Amtrak MHC 1404

/4.4 mph

VA25 (25Hz 4 Pole L Filter)
7

VB25 (25Hz 4 Pole %Aﬂzma

~

g 3 2
g ] =
g 3 5
g B g
B 3
5 3 K
B 2
0 |
0N 4 ¥a 10Y2 14 168 20.24 24 268 30 Y 34 36 I 40 4Mas 46 ¥ 50 52 ¥4 56 560 62
Distance (feet x 1000) Distance (feet x 1000)
VA26 (2SHz 4 Pole LB Filter) v vB26 (25Hz 4 Pole LP Filter .
20 R 20 3
Zs 2s 3
= S E
3 10§ % 10 3
3 2 =
T € 5
T 5 5 5 =
> > =
[} J Q |
820 24 268 30 34 36 40 4234 48 2 [} 24 268 30 60 6
Distance (feet x 1000) - . Distence (feet x 1000)
LVA25 (25Hz 4 Palp LP Filter) WLVB2S (25Hz 4 Pole LP Filter) :
1.2 g (N 1.2 0
3 10E i 2
E o8 3
Y o N
S oa )
3 o2k 3
§ o0 H
-0.2
[

Distance (feet x 1000)

LVA26 (25Hz 4 Pole LP Filter)

Distance (feet x 1000)

1.2
10

LVB26 (25Hz 4 Pole LP Fitter)

Whesl L/V (rotio)

24 2648 30 3Y¥' 34 36
R Distance (feel x 1000)

0.8E
A6E-
04E
0.z

00
-02

Wheel L/V (ratio)

Distance (feet x 1000)

— K =
0] =
® : ; =
K ! i =
k) . =
5 =
w Y L) Radeth alo 4 3 v sl B 0 L WP e kit i b X " i . - W
2 O O D O, . O O O D O O =
+ 6 & 10 M2 14 16 Y1z 20 M 24 26 V28 30 3 34 36 M 40 42¥ 4 46 M 50 52 ¥ 56 s8Y 60 62 R
Distance {fect x 1000) B

R Axle 2 Net Ade Latergl / Vstatic (25Hz 4 pole LP filter ’
7 108 -
2 om0
g 0.40
£ 030
3 o020
W anmwlz: " " . .EL[L b " N

pot, % P O . D D D D O LN O V. O—
0 V2 + & 8 10 M2 1+ 16 Yig 20 M 24 26 V28 30 3¥ 34 36 M 40 42V 44 48 M 0 520 ¥ 55 s8¥ 60 62
Distance (feat x 1000) . o . .

K Right Truck 1 Side L/V Ratio (25Hz 4 pole LP fiiter) _
g 88 =
< o“wm =

0405

2 o30E =
> 020 =
2 ok ”m il " gl Y ) ; o s » ke —
¥ 0.0 " . " IR i . " ) : e =
= SBE A, O D A y.. D O A A, D O A =

o VY2 4 & 8 10 M2 14 16 Vg 20 o 24 26 Vg 30 3¥ 34 38 M 2 a2V 4w M s 52 ¥ 56 sV 60 62
. Distance (feet x 1000)

_ Left Truck 1 Side L/V Ratio (25Hz 4 pole 4B filter) -
= SBE -~ =
£ 00 =
= O.Mw = =]
0LWE =

3 oxnE . =
. O ;
o 0 T [ i AR i gl
Y o B0 bt .2, " i ; . e 5 L
= zf: A A =]

14 1

S
26 V28 30 3¥ 34 36 40
Distance (feet x 1000)

20

—— TJEST ZONE —— From MP CSX386.7 To MP CSX398.4 —— TEST ZONE ——

Single Whi Vert. Load
(> 1.799)
O exceptions

AXT RV = 56 (  9.2)
AXT LV = 42( 8.5)
AX2 RV = 4.6 ( 86)
AX2 LV = 3.8 ( 9.5)

mheanal_g.pro

‘All Results Below Are Calculated Using A S Foot Window

Single Whesl L/V

(L/V < 0.963)

(Flange Ang = 70.5, mu
0 exceptions
AX1 R LAV =
AXT L LAV =
AX2 R LAV =
AX2 LL/V =

=05)

0.296 ( 0.099)
0.434 ( -0.057)
0.105 ( ~0.008)
0.134 ( 0.039)

Net Axle Lateral Force
(< B.935)

O exceptions
AX1 Lat Sum = 2.7 ( 0.8)

AX2 Lat Sum = 1.9 ( 0.8)

Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh

52 ¥4 56

Truck Side L/V
(< 0.6)
0 exceptions

R Truck 1 Side

L Truck 1 Side L/V =

Ratio

LAV = 0.160 ( 0.061)

0.270 { 0.049)

12/12/02 21:17:45
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Acceleration Criteria 12122117.U01

74.4 mph

Accelerations

—— TEST ZONE —— From MP CSX386.7 To MP CSX398.4 —— TEST ZONE ——

OCriteria = 0.60g Peak to Peak (1 Sec Window)

.[YC”. MHC‘ 14-00l Lead Middle Lote.rcl Colrbody lAcceI l#ﬁ(g(m le Lowlposs). O Exceptions Max Pegk to Pegk 0.325 G's

0.5
0.40
Q.30
0.20
L b tiaiab SdifRsed Y TN e bbb dhudillittelon,
Sk b e b L e 1 i ﬂl \ bt b o b S 1 Wl i .!n|‘|||' il
1 L D V.. 1 a5 1 . 1 N L 1 .Y T . VY n > . : V.oV L LN
8 10 M2 16 16 Yisg 20 M 24 26 Vo8 30 3 36 356 M a0 2V s+ a5 M 5o 52 ¥z 56 58V 60 62
Distonce (feet x 1000)
[ZC1] MHC 1400 Leod Middle Vertical Corbody Accel #2637(10 Hz Lowpass) 23 Excapti X ) .
=
—
Ll A Ll =
o0 ' . "
L 0 " 9 s (8 b 4 =
mH Lty It 1 ok ] AT "" il =
—0.27 8 1
-0.53
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 S8 60 62

Distonce (feet x 1000)

[2C2] MHC 1400 Trail Middle Vertical Carbody Accel %720(10 Hz Lowpass)

17 Exceptions. 'Mgg Peak.to.Pegk 1,744 525'3

fls

Y e g kb il

Rk

11

K pAREdn i M i)

\ Bt R %0800 00 B s I ™ I FTe O —
1 1 O 1 L ™) Vi Ve 1 " D\ L S 1 1 V.8 1 Nt 1 VAN L I V..V L P . v
o Mz 4 & 8 10 M2 14. 16 Y13 20 M 24 26 V8 30 3 34 358 M 40 42V a4 46 M 50 52 M 56 58¥ 60 62
Distonce {feet x 1000)
0t Min=Unjoegding), i [2C1] MHC 1400 Lead Middle Vertical Carbody Accel #2637(10 Hz Lowpass
0337 1.8 i
MM i I kil ,‘i a3 iz, s "il. Ly Wit ligty e i |||‘ LA Ikl i kL N iy o
0.00
IR b Three Jldatined ) b mi lblai s " T TSE e bt ey e RIHGRE b ,.A,; o il ek o i ! l";;"’ il
i 1 Ll [ TTH: i ¥ : I
~0.33 | / l
~0.67
-1.00 " A L L 1 1 L 3 L 1 L L 1 4 Lo i " 1 " L 1 L 1
° 4 6 8 10 12. 14 16 18 20 22 24 2 28 30 32 34 36 38 40 42 44 46 48 50 52 S4 56 58 60 62
Distance (feet x 1000) .
a0 iterig. = ~Q.80 max. {0 to Min=Unioading). [2€2] MHC 1400 Trail Middle Vertical Carbody Accel ﬁg720(10 Hz Lowpass) 0 Excentions._Min O_to Pegk—0.694 G'
0.67
0.33 i
- i s -
R iic A Rt IR T (e ¢ Kol GERS L 4 U NG (i) G B A LGB ReEbME bl ol b 4 4 T
©.00
i‘-liH" a2 b s L '“l‘ TR i v\,;l; i " kbl ol e i) | T v[l @ e dy it B m AT INTT T b st |
-0.33 !
-0.67
-1.00 AL S 1 W% L LN 1 O\ 1 1 V.. N L > 1 L V.Y 1 I . L 4D\ A\ L W . Y
o M2 4 &~ B8 10 M2 14 16 Yise 20 N 24 26 Vg 3B ¥ 40 2V 46 M 50 52 Y& 56 s58Y 60 62

mhcanalg.pro

30 3 34
Distance (feet x 1000)

Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/12/02 21:17:45



Acceleration Criteria 12122117.U01

Accelerations

—— TEST ZONE —— From MP CSX386.7 To MP CSX398.4 —— TEST ZONE ——

74.4 mph

erig = 0.4a RM Window) [YBR1] MHC 1400 Lead Right Lateral Truck Frome Acsel#12444(.5-10 Hz 0 gotions. Mg econd RMS. 0 g
0.50 g . T T 7 T : o
Q.40
0.30
{ M
= it silil ity Rt Rnd sl g Ll ol Wikt ‘h Rl 4 Ll Gl pitrel L iy
e ki U g bt it ol bkl dinkeg b wl o N ki fa i ,, n Ml,m, bty shikaiok el H ol o b
— il
i S A O S PN O O S O S
) & 8 10 Mz 14 16 Yis 20 M 24 26 V8 2 3 35 M 4w 4«2V 4 M s0o 52 Y2 55 s3¥ 60 62
Distance (fest x 1000}
) [2BL1] MHC 1400 Lead Left Vertical Truck Frame A% #260{10 Hz Lowpass) 5. Exceptions.. Max. Baak-1o. Reqk 3.009. 6,
1.7
08 I I
@« z by g Rl b T b giacd ol 1IN ’ ] .
. & -0of \ . s R " ; e . ' b .
v [
. -08
[
-1.7
-25 . " . . . . . A
. 4 [ 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 2
P Distance (feet x 1000)
i No_ Criteria [ZAL1] _MHC 1400 Lead Left Axle Vertical Accel #27%10 Hz_Lowpass) Q.Exnaptions, Max.Beok_to. Pagk. 1.349.G's,
. . a8 { . v T - s
17 : _—
[ 08
: g—oo bbb ’ o ! J - o o i ’.. ! g " PP b (*‘ i Al & ‘ .;‘ K ah " b
-08
) -17
\ ' 25 . . . . . . . . . . . . .
0 4 [ 8 10 12 14 16 18 20 22 24 2 28 30 32 34 35 38 40 42 44 46 48 50 52 S4 56 S8 60 62
. . Distance (feet x 1000)
W .
No Criteria }K ZBL3] MHC 1400 Trail Left Vertical Truck Frame Accel 122610 10 Hz Lowpass 7 Exaeptions . Mox.Baak to Pegk 2.395.G's, “
25 . ;
i 17
' 08 X J
v - i o ~ " ' 11 G J i ey 1) I ! ! |
& ool e \ . . i b | v '
"
-0.8
‘ -1.7
,
¢ ~25t.O O D D . D D . A O . O N D o
Mo 4 & & 10 M2 14 18 Vis 20 M 24 28 Y28 30 37 3 358 M 40 w2V a6 M so 52 ¥
Distance (feet x 1000)
[D1LZ] MHC 1400 Lead Left Vertical Spring Nest Di'§p.#16012
. ; 1.00 T T T \ 4
0.75 -
—’ 0.50
0.25 55— i i q
E . iy B e d 4 i ) o e
o T ool o ! ABW o . i ! : i
C T oz i
[
" ~0.50
~0.75
RN =W O S O O VN A D O V.8 D, O
. M2 4+ &¥ 8 10 Mz 14 16 Via 20 M 24 26 ¥8 30 3 34 35 ¥ 40 42V ar 4 M s0 s2 ¥ 55 Y 60 62
[ Distance (feet x 1000)
{
! [DIRZ)_MHC 1400 Lead Right Vertica! Spring Nest Oisp.#18301
— 1.00 : . . . : .
0.75
{ 0.50
. 0.28
I =
[ ¢ 000 ) ; ! n il o i i
S = e aal Y ! I or . T 5 k f ) ik ¥ 1 |
~0.25 J 1 | ;
—-0.50
-0.78
= 1.00 =@ O N O V.. . D D V- N O O O
o M2 4 & 8 10 M2 14 16 Mg 20 2 24 26 Mm@ 30 3¥ 34 36 ¥ - a0 422V 46 M 50 52 ¥4 S5 58V 60 62
Distance (feet x 1000)
-

mhcanal_g.pro

Amtrak / FRA MHC 1400 12/12/02 Albany to Ashtebuta, Oh
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12122108.U01
AvgSpd: 74.6 mph MaxSpd: 75.6 mph
Total Distance Travelled: 12.36 miles

Hilton
\
. Holley
. Brockport
.i Spencerport
72X 569
53R Ry
376470 57
7/
737 v
&
£/8BYD y &
33780
589
<> . Clifton
o<
Le Roy .
. Caledonia
. Honeoye Falls
Max Cant Def = —-3.64 in
129K < < <> O < O < < —O— y g 12
1100 9] o O 9] O O O O O e} O 10
5< 4 < < ] < < x < < 4 x
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FRA 213.333 Safety Criteria 12122108.U01 —  74.6 mph
Amtrak MHC 1404
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—— TEST ZONE —— From MP CSX375.0 To MP CSX386.7 —— TEST ZONE ——
All Results Below Are Colculated Using A S Foot Window  ~

Single Whi Vert. Load Single Wheel L/V Net Axle Lateral Force Truck Side L/V Ratio

(> 1.799) (L/V < 0.983) (< 8.995) (< 0.6)

O exceptions {Flonge Ang = 70.5, mu = 0.5) 0 exceptions 0 exceptions
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AXt RV = 20( 9.) AX1 R L/V = 0.402 ( 0.110) AX1Lat Sum = 43 ( 08) - R Truck 1 Side L/V = 0.299 { 0.064)
AXtLV= 29( 88) AXt L LNV = 0532 ( 0.071)

AXZ RV = 21 { 88) AX2Z RL/V = 0.257 ( —0.009) AX2 Lat Sum = 30( 0.6) L Truck. 1 Side L/V = 0.319 ( 0.053)
AX2LV= 25( 95) AX2 L L/V = 0.172 ( 0.034)
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Acceleration Criteria 12122108.U01 74.6 mph

Accelerations
~— TEST ZONE —— From MP CSX375.0 To MP CSX386.7 —— TEST ZONE ——
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Acceleration Criteria 12122108.U01 —

74.6 mph

Accelerations
—~— TEST ZONE —— From MP CSX375.0 To MP CSX386.7 —— TEST ZONE ——

{YBR1] MHC 1400 Lead Right Lateral Truck Frame Accel #12444(,5—10 INU. Q. Excenlions.. Max econd RMS_0 !

O .S
XY 8 30 V32 o4
Distonce (feet x 1000)
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Q-Fxeeptions  Max Peak to Regk 1.634 G

2.5

[ZAL1] MHC 1400 Lead _hmmb,x_m Vertical Accel #2724(10 Hz Lowpass)




Exception Report

12122108.U01

1.5
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T T T

05

II[I IITII

........................................................................................................... 50ms Value:. . 1002 G's.

MHC 1400 Lead Middle Vertical Carbody Accel #2637 10.0 Hz Lowpass Filter
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MHC 1400 Lead Middle Vertical Carbody Accel #2637 No Digital Filter
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: Time (sec)

plot_exceptions3.pro

CB VRT MIN Exception
1.0g min from 0.0

Criteria
Reported Value: —1.084 G's

50ms Value: 1.981 G's

Channel #: 43 (ZC1) MHC 1400 Lead Middle Vertical Carbody Accel #2637

Milepost: 382.7 Speed: 74.3 mph
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Exception Report — 12122108.U01

’ MHC 1400 Trail Middlle Vertical Corbod)l/ Accel #2720 10.0 Hz Lowpass Filter
LI H B e e S e e e s B S

L 10 ) HL L ENL I N e B B A M B A ML

LI e A ) L I B L L

S50ms. Value:..0.615.G's... ]

_____________________________________________________________________________________________________________ 50ms Yalue:. =0.743.G's. .. 7]
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Criteria = 1.0g min from 0.0
Reported Value: —0.837 G's 50ms Value: 1.358 G's
Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 378.6 Speed: 74.2 mph
plot_exceptions3.pro Amtrok / FRA MHC 1400 12/12/02 Albany to Ashtabula, Oh 12/12/02 21:08:24

Page 2



Exception Report — 12122108.U01

v MHC 1400 Trail Middle Vertical Carbody Accel #2720 10.0 Hz Lowpass Filter
L B L B L L L N LR N B
= ¥ ]
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Criteria = 1.0g min from 0.0
Reported Value: —1.028 G's 50ms Value: 2.544 G's
Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 382.7 Speed: 74.3 mph
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Exception Report — 12122108.U01

MHC 1400 Trail Middlle Vergcal Carbody Accel #2720 10.0 Hz Lowpass Filter
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Channel #: 45 (ZC2) MHC 1400 Trail Middle Vertical Carbody Accel #2720
Milepost: 382.7 Speed: 74.3 mph
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12140702:u01
AvgSpd: 66.4 mph MaxSpd: 72.2 mph
Total Distance Travelled: 11.02 miles
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FRA 213.333 Safety Criteria
Amtrak MHC 1404

12140702.u01 —

66.4 mph
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~— TEST ZONE —— From MP NS—31.5 To MP NS-21.1
All Results Below Are Calculated Using A 5 Foot Window

Net Axle Lateral Force
(< 8.995)

Single Whl Vert. Load
(> 1.799)
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0.3
0.2 | |
e g iy A d W o WITHS R & o i - A i
o0 e st R B 0 RS 4 e e St ol ) RS
:8;} . O O D O O O O O
6 & 10 12 Vi4 16 18¥Y 20 22 % 26 28V¥Y 3w 32 M 335 B Ma 2 4™ 6 48 Mo 52

—— TEST ZONE —-—
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(< 0.8)

0 exceptions (Flange Ang = 70.5, mu = 0.5) 0 exceptions 0 exceptions
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AX1 RV = 31 (  9.0) AXT R L/V = 0.395 ( 0.068) AX1 Lot Sum = 31 ( 0.8) R Truck 1 Side L/V
AXTLV = 20( 8.8) AX1 L LV = 0.350 ( 0.039)
AX2 RV = 25( 87) AX2 R L/V = 0.275 ( 0.005) AX2 Lat Sum = 31 (  0.4) L Truck 1 Side L/V
AX2 LY = 23( 9.3) AX2 L L/V = 0,104 ( 0.026)
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Acceleration Criteria 12140702.u01 —  66.4 mph

Accelerations
—— TEST ZONE —— From MP NS-31.5 To MP NS—21.1 —— TEST ZONE ——
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Acceleration Criteria 12140702.u01 —  66.4 mph

Accelerations
—— TEST ZONE —— From MP NS—-31.5 To MP NS—-21.1 —— TEST ZONE ——
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No. Criteria, [ZBL1] MHC 1400 Lead Left Vertical Truck Frame Accet #260(10 Hz Lowpass 3 ; .
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Ne. Griterig, [ZBL3) MHC 1400 Trail Left Vertical Truck Frame Accel #2610(10 Hz Lowpass)
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JD1LZ] MHC 1400 Lead Left Vertical Spring Nest Disp.#16012 .
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[DIRZ] MHC 1400 tead Right Vertical Spring Nest Qi_gp.#13301 .
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