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PREFACE 

This test report, presenting the results of engineering tests 
on the State-of-the-Art Cars {SOAC), derives from the efforts 
of two agencies of the U.S. Department of Transportation: the 
Rail Programs Branch of the Urban Mass Transportation Adminis
tration's Office of Research and Development and the Trans
portation Systems Center. 

The report is presented in six volumes. Volume I is a descrip
tion of the program and a summary of the test results. Volumes 
II through V are organized to technical disciplines, as fol
lows: Volume II, Performance; this volume, Volume III, 
Ride Quality; Volume IV, Noise; and Volume V, Structures, 
Voltage, and Radio Frequency Interference. Volume VI contains 
a description of the SOAC Instrumentation System used for 
Performance, Ride Quality, and Structural Testing. 
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1.1 TEST SEQUENCE 

Section 1 

SUMMARY 

Table 1-1 presents the test sequence run numbers. 

TABLE 1-1. TEST SEQUENCE RUN NUMBERS 

Run Numbers 

Single Car Two-Car 
Car Weight (lb} (High Density) Train 

90,000 132 

105,000 120 139 
140 

113,000 147 

130,000 148 

1.2 TEST PROCEDURES 

Test procedures used for ride quality testing were: SOAC-R-
2001-TT, SOAC-R-3001-TT, and SOAC-R-4001-TT. 

1.3 OBJECTIVES 

The objectives of ride quality testing were to expand and im
prove the General Vehicle Test Plan (GSP-064) and to provide 
vehicle ride quality baseline engineering data for the State
of-the-Art car at the Department of Transportation's High 
Speed Ground Test Center (HSGTC), Pueblo, Colorado. This data 
will be used for comparison with data recorded at five transit 
properties in New York, Boston, Cleveland, Chicago, and Phila
delphia. 
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1.4 STATUS 

Ride quality data at seven car body locations and five truck 
locations has been recorded and collected over the six types 
of track construction on the 9-mile UMTA test track. The pro
cessed data is presented in 167 sets, each set containing 
spectrum analysis and power spectral density curves. The pro
cessed data was selected to obtain baseline comparison plots 
showing the effect of speed, track section, car weight, and 
train consist on vehicle vibration levels. 

Data was collected for both resilient and steel wheels. How
ever, the steel wheel data was taken prior to a car body 
structural modification and is therefore no longer valid. 

It should be noted that wheel flats may have existed on the 
SOAC during the ride quality tests with resilient wheels. 
This may have proved erroneous data at the wheel fundamental 
rotational frequency. Previous ride quality testing indicated 
that the vehicle was sensitive to wheel flats near 80 mph. 
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Section 2 

TEST DESCRIPTION 

2.1 VIBRATION LEVEL READINGS 

Ride quality tests were conducted on the SOAC vehicles (single
car and two-car train) for speeds of 20, 35, 45, 55, and 80 
mph over the six sections of the DOT test track. Table 1-1 
presents a list of the weights and train consist used during 
the testing. 

To delineate the rigid body and flexible modes of vibration of 
the vehicle during this test series, car body and journal box 
vertical, lateral, and longitudinal vibration levels were 
measured using accelerometers. The output of the accelero
meters was recorded on magnetic tape, and readings were made 
at selected locations. 

2.2 ACCELEROMETER LOCATIONS 

The following rationale was applied to the selection of car 
body accelerometer locations: 

1. Forward, mid and rear car centerline vertical accelero
meters were located to obtain the effect of car body 
vertical flexible modes, and vertical/pitch rigid body 
modes on car body vibration. 

2. Forward, mid and rear car centerline lateral accelero
meters were located to obtain the effect of flexible 
and rigid lateral/yaw modes on car body vibration. 

3. It was assumed that there was no longitudinal flexi
bility of the car, therefore only one longitudinal 
pickup was necessary to measure the rigid body motion. 

4. Vertical mid-car centerline, mid-car righthand and 
mid-car lefthand accelerometers were used to determine 
the effect of the rigid body roll modes on vibration. 

5. Forward car centerline lateral and forward car ceiling 
lateral were used to determine the effect of frame 
racking or car body torsion modes on vibration. 
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6. The location of journal box accelerometers was selec
ted to determine truck response from track vertical, 
lateral, and cross level alignments. 

Data was monitored on the vehicle by a test engineer using a 
strip chart recorder to ensure that each accelerometer was 
functioning properly and to provide a "quick look" of selected 
pickups. 

Instrumentation, calibration, and data reduction were performed 
by Garrett AiResearch Co. 

2.3 BANG TEST 

A bang test of the journal box accelerometer brackets was per
formed to determine their resonant frequencies. A summary of 
this data is presented in Table 2-1. 

TABLE 2-1. BANG TEST DATA 

Resonant 
Accelerometer Bracket Location Frequency (Hz) 

Fwd Axle, RH Journal Box, Front 250 
Truck, Vertical 

Fwd Axle, RH Journal Box, Front 250 
Truck, Lateral 

Aft Axle, RH Journal Box, Front 375 
Truck, Lateral 

Fwd Axle, LH Journal Box, Front 400 
Truck, Vertical 

Aft Axle, LH Journal Box, Front 300 
Truck, Vertical 

Fwd Axle, RH Journal Box, Rear 300 
Truck, Lateral 

Aft Axle, RH Journal Box, Rear 300 
Truck, Lateral 

No. 1 Forward Traction Motor 250 
Housing Vertical 

No. 1 Forward Traction Motor 350 
Housing Lateral 

2.4 SINGLE-CAR COUPLER VIBRATION 

During the ride quality testing, a vibration problem was ob
served in the rear of the high-density car. This problem, 
attributed to the coupler impacting the structure, was tem
porarily eliminated by installing wooden shims near the coupler 
anchor. Data illustrating the effect of the shims is shown in 
Figure 2-1. The coupler centering mechanism on Cars No. 1 and 
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2 was not operative and permitted the couplers to vibrate. 
This condition will not exist when the coupler centering 
mechanism is activated. 
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• Section 3 

INSTRUMENTATION 

Schaevitz LSBC accelerometers were selected to measure vibra
tion levels because they have an effective measurement capa
bility in the desired frequency range of 0.1 to 30 Hz. 

Accelerometers used to measure car floor accelerations were 
rigidly mounted directly to the underside of the floor support 
structure. The lateral accelerometer at the ceiling was 
mounted to a stanchion. Truck accelerometers were mounted to 
brackets rigidly attached to the journal boxes and traction 
motors. 

Car body and journal box locations are shown in Table 3-1. 

TABLE 3-1. RIDE QUALITY ACCELEROMETER LOCATIONS 

Parameter Direction Range Frequency 

CAR BODY 

• Linear Accelerations 

Fwd car floor, truck centerline Vertical ±.30 G 30 Hz 
Fwd car floor, truck centerline Lateral ±.30 G 30 Hz 
Fwd car floor, truck centerline Longitudi- ±. 30 G 30 Hz 

nal 

Centerline car floor, rear end Vertical ±. 30 G 30 Hz 
Centerline car floor, rear end Lateral ±. 30 G 30 Hz 

Fwd car floor LH, truck center-
line Vertical ±. 30 G 30 Hz 

Centerline car floor, mid-car Vertical ±.30 G 30 Hz 
Centerline car floor, mid-car Lateral ±. 30 G 30 Hz 

Car floor RH, mid-car Vertical ±.30 G 30 Hz 
Car floor LH, mid-car Vertical ±.30 G 30 Hz 
Centerline car ceiling, mid-car Lateral ±.30 G 30 Hz 
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TABLE 3-1. Continued 

Parameter Direction Range Frequency 

• Angular Accelerations 

Mid-car centerline Pitch 
Roll ±0.4 5 Hz 
Yaw Rad/Sec 

TRUCK 

• Linear Accelerations 

Fwd RH wheel, front Vertical ±25 G 30 Hz 
Fwd RH wheel, front Lateral ±25 G 30 Hz 

Aft RH wheel, front Vertical ±25 G 30 Hz 
Aft RH wheel, front Lateral ±25 G 30 Hz 

Fwd LH wheel, front Vertical ±25 G 30 Hz 
Aft LH wheel, front Vertical ±25 G 30 Hz 

Fwd RH wheel, rear Lateral ±25 G 30 Hz 
Aft RH wheel, rear Lateral ±25 G 30 Hz 

Fwd motor housing at cg Vertical ±15 G 30 Hz 
Fwd motor housing at cg Lateral ±15 G 30 Hz 
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Section 4 

TEST PROCEDURES 

The procedures followed during ride quality testing were as 
follows: 

1. Steady Speed Runs (SOAC-R-4001-TT) 

a. Patch in ride quality instrumentation. 

b. Accelerate to and maintain test point speed. 

c. Prior to entering a test section, start recorders 
and mark tapes and data sheet with record number. 

d. Provide event mark on tapes at beginning of test sec-
tion (see attached test section locations). 

e. Provide event mark at end of 20 seconds of record. 

f. Stop recorders. 

g. Proceed to next section or speed and repeat the above 
steps. 

2. Acceleration Run (SOAC-R-2001-TT) 

a. Proceed to start location and stop vehicles, location 
120 CW or 150 CCW. 

b. Start recorders and provide record number. 

c. Initiate and maintain full acceleration. 

d. Provide event mark at first motion. 

e. Provide event mark at 40 mph indicated speed. 

f. Stop recorders. 

g. Stop vehicle. 
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3. Deceleration Run (SOAC-R-3001-TT) 

a. Proceed to start location at 60 mph, location 120 CW 
or 150 CCW. 

b. Start recorders and provide record number. 

c. Initiate full service braking. 

d. Provide event mark at initiation of braking. 

e. Provide event mark at complete stop. 

f. Stop recorders. 
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Section 5 

PRELIMINARY DATA ANALYSIS 

5.1 DATA COLLECTION 

The ride quality vibration data was recorded on analog tapes 
and later digitized to obtain spectrum analysis and power 
spectral density curves. These data reduction techniques are 
the most useful means of analyzing a deterministic process. 
Spectrum analysis and a power spectral density permit identi
fication of vibration contribution from modal characteristics 
of the car body structure. 

Figure A-79 shows spectrum analysis and power spectral density 
curves. Both curves indicate that peak amplitudes occur at 
frequencies of 1.5, 7.5, 15, and 30 Hz, and are associated 
with response from a rigid body suspension mode, the first car 
body vertical bending mode, a higher order car body flexible 
mode, and component induced vibration, respectively. The fil
ter bandwidth for the spectral density and spectrum analysis 
was 0.20 Hz in the Oto 10 Hz range and 1.0 Hz for frequencies 
above 10 Hz. A listing and the curves of the processed data 
are presented in Appendix A {Figures A-1 through A-167}. 

The ride quality vibratlon data was further processed to 
produce the Ride Roughness data shown on the following base
line comparison plots. Ride roughness is a "figure-of-merit" 
to indicate the roughness of ride experienced by a typical 
passenger on a moving transit vehicle. The methodology for 
establishing this parameter is as defined in GSP-064, "General 
Vehicle Test Plans for Urban Rail Transit Cars.n The specific 
equipment used for the SOAC data reduction is shown in Figure 
5-1, with the main components being the GR 1/3 octave band 
shaper and the graphic level recorder. The actual response 
of the shaper for horizontal and vertical signal weighting is 
shown in Figures 5-2 and 5-3, respectively. The effective 
averaging time for the RMS weighted signal was 1 second. A 
summary of the baseline comparison plots is presented in 
Table 5-1 and the plots are shown in Figures 5-4 through 5-48. 

All baseline comparison plots were generated with identical 
scales to emphasize the important vibration trends and the 
effect of key parameters. These comparison plots show the 
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TABLE 5-1. SUMMARY OF BASELINE RIDE QUALITY DATA COMPARISON PLOTS 

Figure Describes Pickup Train Car Weight Track Speed 
No. Effect of Location* Consist* (1000 lb) Section (mph) 

5-4 Speed Aft car C/L lateral HDC 90 I 20,35,45,55,80 
5-5 Speed Fwd car C/L vertical HDC 90 I 20,35,45,55,80 
5-6 Speed Mid car C/L vertical HOC 90 I 20,35,45,55,80 

5-7 Speed Aft car C/L lateral HDC 105 I 20,35,45,55,80 
5-8 Speed Fwd car C/L vertical HDC 105 I 20,35,45,55,80 
5-9 Speed Mid car C/L vertical HDC 105 I 20,35,45,55,80 

5-10 Speed Aft car C/L lateral Train 105 I 20,35,45,55,80 
5-11 Speed Fwd car C/L vertical Train 105 I 20,35,45,55,80 
5-12 Speed Mid car C/L vertical Train 105 I 20,35,45,55,80 

5-13 Speed Fwd axle RH JB front trk lat. HDC 90 I 35,45,80 
5-14 Speed Fwd axle RH JB front trk vert. HDC 90 I 35,45,80 

U1 5-15 Speed Fwd axle RH JB front trk lat. HDC 105 I 35,45,80 
I 5-16 Speed Fwd axle RH JB front trk vert. HDC 105 I 35,45,80 U1 

5-17 Speed Fwd axle RH JB front trk lat. Train 105 I 35,45,80 
5-18 Speed Fwd axle RH JB front trk vert. Train 105 I 35,45,80 

5-19 Track section Fwd car C/L vertical HDC 105 I thru VI 35 
5-20 Track section Fwd car C/L vertical HDC 105 I thru VI 35 

5-21 Track section Fwd car C/L vertical HDC 105 I thru VI 80 
5-22 Track section Mid car C/L vertical HOC 105 I thru VI 80 

5-23 Gross weight Aft car C/L lateral HDC 90,105 I 45 
5-24 Gross weight Fwd car C/L vertical HDC 90,105 I 45 
5-25 Gross weight Mid car C/L vertical HDC 90,105 I 45 

5-26 Gross weight Aft car C/L lateral HOC 90,105,130 I 55 
5-27 Gross weight Fwd car C/L vertical HDC 90,105,130 I 55 
5-28 Gross weight Mid car C/L vertical HDC 90,105,130 I 55 

5-29 Gross weight Aft car C/L lateral HOC 90,105 I 80 
5-30 Gross weight Fwd car C/L vertical HDC 90,105 I 80 
5-31 Gross weight Mid car C/L vertical HDC 90,105 I 80 



TABLE 5-1 - Continued 

Figure Describes Pickup Train Car Weight Track Speed 
No. Effect of Location* Consist* (1000 lb) Section {mph) 

5-32 Gross weight Fwd axle RH JB front trk lat. HDC 90,105 I 35 
5-33 Gross weight Fwd axle RH JB front trk vert. HDC 90,105 I 35 

5-34 Gross weight Fwd axle RH JB front trk lat. HDC 90,105 I 45 
5-35 Gross weight Fwd axle RH JB front trk vert. HOC 90,105 I 45 

5-36 Gross weight Fwd axle RH JB front trk lat. HOC 90,105,130 I 55 
5-37 Gross weight Fwd axle RH JB front trk vert. HOC 90,105,130 I 55 

5-38 Gross weight Fwd axle RH JB front trk lat. HOC 90,105 I 80 
5-39 Gross weight Fwd axle RH JB front trk vert. HDC 90,105 I 80 

5-40 Car config. Aft car C/L lateral HDC,Train 105 I 20,35,45,55,80 
5-41 Car config. Fwd car C/L vertical HDC,Train 105 I 20,35,45,55,80 
5-42 

u, 
Car config. Mid car C/L vertical HDC,Train 105 I 20,35,45,55,80 

I 
O'I 5-43 Car config. Fwd axle RH JB front trk lat. HOC,Train 105 I 35 

5-44 Car config. Fwd axle RH JB front trk vert. HOC,Train 105 I 35 

5-45 Car config. Fwd axle RH JB front trk lat. HDC,Train 105 I 45 
5-46 Car config. Fwd axle RH JB front trk vert. HDC,Train 105 I 45 

5-47 Car config. Fwd axle RH JB front trk lat. HOC,Train 105 I 80 
5-48 Car config. Fwd axle RH JB front trk vert. HDC,Train 105 I 80 

*KEY: HOC, High-Density Car; JB, Journal Box; Trk, Truck 



effect of speed, track section, car weight and train consist on 
vehicle ride roughness. The baseline processed data of Appendix 
A can be used to obtain absolute values of acceleration levels. 

Ride quality data taken over track Section I at a 105,000-pound 
car weight for two train consists is compared to the SOAC goal 
in Figures 5-49 and 5-50. 

Instrumentation, calibrations and data reduction were performed 
by Garrett AiResearch Company. 

5.2 EFFECT OF SPEED (Figures 5-4 through 5-18) 

The effect of vehicle speed on car body and journal box accel
eration levels is shown in Figures 5-4 through 5-18. Data are 
presented fbr resilient wheels on track Section I at several 
speeds and two car weights (90,000 and 105,000 pounds). Two 
train consists were investigated: a high-density car and a 
two-car train. 

Figure 5-4 shows that the aft car centerline {C/L) lateral ride 
roughness at a 90,000-pound car weight is not affected by vary
ing speed. Figures 5-5 and 5-6 show the vertical ride rough
ness at the forward end and mid-car C/L locations, respectively. 
Both channels exhibit some resonance (peaking) at 45 mph. 
Examination of the peak-amplitude spectrum charts found in 
Appendix A reveals that the dominant frequency is at 8 Hz, the 
first vertical bending mode of the car body. At 45 mph with 
the 30-inch diameter SOAC wheels, the driving force is also at 
8 Hz. The mid-car vertical ride roughness also shows a reso
nance at 80 mph. Again, from the spectrum plots of Appendix A, 
the dominant frequency is found to be the second car body bend
ing mode, 15 Hz. 

Figure 5-7 shows the effect of speed on aft car C/L lateral 
ride roughness at a 105,000-pound car weight. The ride rough
ness levels are similar to the 90,000-pound car. The forward 
car C/L vertical ride roughness levels shown in Figure 5-8 are 
similar to the levels of the 90,000-pound car. The mid-car C/L 
vertical ride roughness {Figure 5-9) shows that the resonance 
at 80 mph is somewhat damped out for the 105,000-pound car. 

Data showing the effect of speed for a two-car train at a 
105,000-pound car weight is presented in Figures 5-10 through 
5-12. Car body lateral levels at the aft car C/L location are 
not significantly affected by speeq (Figure 5-10). Figure 5-11 
shows the effect of speed on forward car C/L vertical levels. 
Figure 5-12 shows the mid-car C/L vertical levels. As shown, 
the two-car train has very little effect on the ride roughness 
levels. 

Comparison plots showing the effect of speed on journal box 
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vertical and lateral accelerations are shown in Figures 5-13 
through 5-18, as frequency spectrum analysis plots. {Data are 
presented for speeds of 35, 45 and 80 mph.) Vertical journal 
box accelerations (Figures 5-14, 5-16 and 5-18) are not af
fected by speed. In contrast, lateral acceleration levels are 
significantly higher than vertical levels and reach peak ampli
tudes at 80 mph for the single high-density car at 90,000- and 
105,000-pound car weights (Figures 5-13 and 5-15). For the 
105,000-pound train, peak levels occur at 45 mph and are shown 
in Figure 5-17. 

5.3 EFFECT OF TRACK SECTION (Figures 5-19 through 5-22) 

The effect of track section on car body 
is shown in Figures 5-19 through 5-22. 
the 105,000-pound high-density car with 
speeds of 35 and 80 mph. 

ride roughness levels 
Data are presented for 
resilient wheels at 

Figure 5-19 shows that forward car C/L vertical levels are 
higher at 35 mph on track Sections I and II (119-pound welded 
rail, wooden ties; 100-pound welded rail, wooden ties; re
spectively). 

Figure 5-20 indicates that the mid-car C/L vertical levels are 
also higher on track Sections I and II. This trend is also 
evident for the forward car C/L vertical levels at 80 mph 
(Figure 5-21). Figure 5-22 shows the levels at the mid-car 
C/L location at 80 mph. 

5.4 EFFECT OF CAR WEIGHT (Figures 5-23 through 5-39) 

The effect of car weight on car body and journal box vertical 
and lateral acceleration levels is shown in Figures 5-23 
through 5-39. Data are presented for the high-density car 
with resilient wheels on track Section I at 45, 55 and 80 mph 
speeds. 

Figures 5-23 and 5-24 show that the lateral ride roughness at 
the aft end C/L of the car and the vertical C/L ride roughness 
at forward end are not significantly affected by gross weight 
at a 45 mph speed. At 45 mph the vertical contribution at the 
mid-car C/L (Figure 5-25) is lower at 113,000 and 105,000 
pounds than at the empty weight of 90,000 pounds. 

Figure 5-26 shows the aft car C/L lateral ride roughness as a 
function of car weight. At the forward end of the car C/L and 
at the mid-car C/L, vertical ride roughness levels are lower at 
the 130,000-pound car weight (Figures 5-27 and 5-28) at 55 mph. 

Figure 5-30 shows the effect of car weight on the forward car 
C/L vertical ride roughness at 80 mph. Figure 5-31 shows that 
vertical ride roughness at the mid-car C/L is significantly re
duced at 105,000 pounds at 80 mph. 
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r The effect of car weight on journal box vertical and lateral 
acceleration levels is shown in Figures 5-32 through 5-39. 
Data presented indicate that there is little change in journal 
box motions with increasing car weights throughout the speed 
range investigated, except for lateral vibration levels at 45 
mph, where the levels are noticeably higher for 105,000 pounds 
than for 90,000 pounds. 

5.5 EFFECT OF TRAIN CONSIST (Figures 5-40 through 5-48) 

The effect of train consist on car body and journal box acceler
ation levels is presented in Figures 5-40 through 5-48. Data 
are shown for resilient wheels on track Section I at a 105,000-
pound car weight. Two train consists were evaluated: a single 
high-density car and a two-car train. 

Figure 5-40 indicates that the aft car C/L lateral ride rough
ness levels are not affected by train consist. Figures 5-41 and 
5-42 show that the vertical vibrations at 45 mph at the forward 
end C/L and mid-car locations, respectively, are not affected 
by train consist. 

Comparison plots showing the effect of train consist on journal 
box vertical and lateral accelerations are presented in Figures 
5-43 through 5-48. Data are presented for a single high-density 
car and a two-car train. Vertical journal box accelerations are 
not affected by train consist at speeds of 35, 45, and 80 mph 
{Figures 5-44, 5-46, and 5-48, respectively). Lateral acceler
ation levels are significantly higher than vertical levels. 

Figure 5-43 indicates that at 35 mph the lateral journal box 
acceleration levels are substantially higher for the single 
car. At 45 mph {Figure 5-45) the levels are higher with the 
train, and at 80 mph (Figure 5-47) the levels are significantly 
higher for the single car. 

5.6 COMPARISON OF SOAC RIDE QUALITY DATA WITH SOAC GOAL 

Figures 5-49 and 5-50 compare SOAC ride quality data to the 
SOAC goals for both lateral and vertical accelerations. The 
plots of lateral levels versus frequency for the two train 
consists (high-density car and two-car train) at the normal 
car weight of 105,000 pounds show that the results are signifi
cantly lower than the design goal. 

Data comparing vertical acceleration levels to frequency for 
the two train consists indicate that the vehicle meets the SOAC 
goal with respect to response from vertical rigid car body 
modes (1 to 2 Hz}, a higher order car body flexible mode {15 
Hz), and component induced vibration (30 Hz) substantially 
lower than the goal. 
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Figure 5-5. Effect of Speed on Forward Car Centerline Vertical Ride 
Roughness (High-Density Car) 
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Figure 5-11. Effect of Speed on Forward Car Centerline 
Vertical Ride Roughness (Two-Car Train) 
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Figure 5-15. Effect of Speed on No. 1 Axle Lateral Acceleration (High-Density Car) 
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Figure 5-16. Effect of Speed on No. 1 Axle Vertical Acceleration (High-Density Car) 
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Figure 5-20. Effect of Track Section on Mid-Car Centerline Vertical Ride 
Roughness of High-Density Car at 35 MPH Speed 

5-26 

VI 



NOTES 

l) RESILIENT WHEELS 
2) 105,000-LB. GROSS WEIGHT 

.10 
(I} 

l:l 
l--i 

Ul -C!J 

Cl) 
Cl) 
ril .os z 
::r: 
C!J 
D 

~ 
ril 
Cl 
H 
fZ 

0 
0 I II III IV V VI 

TRACK SECTION 

Figure 5-21. Effect of Track Section on Forward Car Centerline Vertical Ride 
Roughness of High-Density Car at 80 MPH Speed 
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Figure 5-22. Effect of Track Section on Mid-Car Centerline Vertical Ride 
Roughness of High-Density Car at 80 MPH Speed 
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Figure 5-23. Effect of High-Density Car Gross Weight on Aft Car Centerline 
Lateral Ride Roughness at 45 MPH Speed 
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Figure 5-24. Effect of High-Density Car Gross Weight on Forward Car 
Centerline Vertical Ride Roughness at 45 MPH Speed 
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Figure 5-25. Effect of High-Density Car Gross Weight on Mid-Car Centerline 
Vertical Ride Roughness at 45 MPH Speed 
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Figure 5-26. Effect of High-Density Car Gross Weight on Aft Car Centerline 
Lateral Ride Roughness at 55 MPH Speed 
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Figure 5-27. Effect of High-Density Car Gross Weight on Forward Car Centerline 
Vertical Ride Roughness at 55 MPH Speed 
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Figure 5-28. Effect of High-Density Car Gross Weight on Mid-Car Centerline 
Vertical Ride Roughness at 55 MPH Speed 
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Figure 5-29. Effect of High-Density Car Gross Weight on Aft Car Centerline 
Lateral Ride Roughness at 80 MPH Speed 
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Figure 5-30. Effect of High-Density Car Gross Weight on Forward Car Centerline 
Vertical Ride Roughness at 80 MPH Speed 
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Figure 5-31. Effect of High-Density Car Grass Weight on Mid-Car Centerline 
Vertical Ride Roughness at BO MPH Speed 
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Figure 5-32. Effect of Gross Weight on High-Density Car No. 1 Axle Lateral Acceleration 
at 35 MPH Speed 
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Figure 5-33. Effect of Gross Weight on High-Density Car No. 1 Axle Vertical Acceleration 
at 35 MPH Speed 

5-39 



NOTES 

l) FRONT TRUCK, 
RH JOURNAL BOX 

2) RESILIENT WHEELS 
3) TRACK SECTION I 

0 
0 . 
rl 

0 

- co 
ti) 

KEY 

GROSS WEIGHT 90,000 LBS 
GROSS WEIGHT 105,000 LBS 

o. 10. 20. 30. 40. 50. 
FREQUENCY (Hz) 
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at 55 MPH Speed 

5-42 



I • I 

l 
NOTES 
1) FRONT TRUCK, 

RH JOURNAL BOX 
2) RESILIENT WHEELS 
3) TRACK SECTION I 

0 
KEY 

0 -----GROSS • 
.-j GROSS 

············ .... GROSS 

0 - co 
Ul . 
-
C) 
........ 

0 
i:,:i '° Cl . 
0 
E-4 
H 
..:I 
Pol 0 

~ ""' . 
~ 
~ 
i:,:i 0 
Pol N 

WEIGHT 
WEIGHT 
WEIGHT 

0. 20. 40. 
FREQUENCY (Hz) 

90,000 LBS 
105,000 LBS 
130,000 LBS 

50. 

Figure 5-37. Effect of Gross Weight on High-Density Car No. 1 Axle Vertical Acceleration 
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Figure 5-41. Effect of Train Consist on Forward Car Centerline Vertical Ride Roughness 
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Figure 5-42. Effect of Train Consist on Mid-Car Centerline Vertical Ride Roughness 
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Figure 5-48. Effect of Train Consist on No. 1 Axle Vertical Acceleration at 80 MPH Speed 
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Appendix 

RIDE QUALITY POWER SPECTRAL DENSITY 
AND PEAK AMPLITUDE MACHINE PLOTS 

Table A-1 is an index to the power spectral density and peak 
amplitude machine plots contained in this appendix. 

A-1 



TABLE A-1. INDEX TO RIDE QUALITY TEST POWER SPECTRAL DENSITY AND 
PEAK AMPLITUDE MACHINE PLOTS 

Figure Train Car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section (MPH) 

--
A-1 Fwd Axle R/H JB Front Trk Lat. HDC 90 I 20 
A-2 Fwd Axle R/H JB Front Trk Vert. HOC 90 I 20 
A-3 Mid Car R/H Vertical HOC 90 I 20 
A-4 Aft Car C/L Lateral HDC 90 I 20 
A-5 Fwd Car C/L Longitudinal HDC 90 I 20 
A-6 Fwd Car C/L Vertical HDC 90 I 20 
A-7 Mid Car C/L Vertical HOC 90 I 20 
A-8 Aft Car C/L Vertical HDC 90 I 20 

A-9 Fwd Axle R/H JB Front Trk Lat. HOC 90 I 35 
A-10 Fwd Axle R/H JB Front Trk Vert. HDC 90 I 35 
A-11 Mid Car R/H Vertical HOC 90 I 35 
A-12 Aft Car C/L Lateral HDC 90 I 35 

:x:i A-13 Fwd Car C/L Longitudinal HDC 90 I 35 
I 

N A-14 Fwd car C/L Vertical HDC 90 I 35 
A-15 Mid Car C/L Vertical HOC 90 I 35 
A-16 Aft Car C/L Vertical HOC 90 I 35 

A-17 Fwd Axle R/H JB Front Trk Lat. HDC 90 I 45 
A-18 Fwd Axle R/H JB Front Trk Vert. HOC 90 I 45 
A-19 Mid Car R/H Vertical HOC 90 I 45 
A-20 Aft Car C/L Lateral HDC 90 I 45 
A-21 Fwd Car C/L Longitudinal HDC 90 I 45 
A-22 Fwd Car C/L Vertical HDC 90 I 45 
A-23 Mid Car C/L Vertical HOC 90 I 45 
A-24 Aft Car C/L Vertical HDC 90 I 45 

A-25 Fwd Axle R/H JB Front Trk Lat, HDC 90 I 55 
A-26 Fwd Axle R/H JB Front Trk Vert. HDC 90 I 55 
A-27 Mid Car R/H Vertical HDC 90 I 55 
A-28 Aft Car C/L Lateral HDC 90 I 55 
A-29 Fwd Car C/L Longitudinal HDC 90 I 55 
A-30 Fwd Car C/L Vertical HDC 90 I 55 
A-31 Mid Car C/L Vertical HDC 90 I 55 
A-32 Aft Car C/L Vertical HDC 90 I 55 

.. _. _________________________ _,,_ _______ .._ _____________________________ .._ ______ ..., _______ ....I 



TABLE A-1. Continued 

Figure Train Car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section (MPH) 

--
A-33 Fwd Axle R/H JB Front Trk Lat. HOC 90 I 80 
A-34 Fwd Axle R/H JB Front Trk Vert. HOC 90 I 80 
A-35 Mid Car R/H Vertical HOC 90 I 80 
A-36 Aft Car C/L Lateral HOC 90 I 80 
A-37 Fwd Car C/L Longitudinal HOC 90 I 80 
A-38 Fwd Car C/L Vertical HOC 90 I 80 
A-39 Mid Car C/L Vertical HDC 90 I 80 
A-40 Aft Car C/L Vertical HDC 90 I 80 

A-41 Fwd Axle R/H JB Front Trk Lat. HOC 105 I 20 
A-42 Fwd Axle R/H JB Front Trk Vert. HOC 105 I 20 
A-43 Mid Car R/H Vertical HOC 105 I 20 
A-44 Aft Car C/L Lateral HOC 105 I 20 

~ 
A-45 Fwd Car C/L Longitudinal HOC 105 I 20 

I A-46 Fwd car C/L Vertical HDC 105 I 20 
w A-47 Mid Car C/L Vertical HDC 105 I 20 

A-48 Aft Car C/L Vertical HOC 105 I 20 

A-49 Fwd Axle R/H JB Front Trk Lat. HOC 105 I 35 
A-SO Fwd Axle R/H JB Front Trk Vert. HDC 105 I 35 
A-51 Mid Car R/H Vertical HOC 105 I 35 
A-52 Aft Car C/L Lateral HOC 105 I 35 
A-53 Fwd Car C/L Longitudinal HDC 105 I 35 
A-54 Fwd Car C/L Vertical HDC 105 I 35 
A-55 Mid Car C/L Vertical HDC 105 I 35 
A-56 Aft Car C/L Vertical HDC 105 I 35 

A-57 Fwd Axle R/H JB Front Trk Lat. HOC 105 I 45 
A-58 Fwd Axle R/H JB Front Trk Vert. HOC 105 I 45 
A-59 Mid Car R/H Vertical HOC 105 I 45 
A-60 Aft Car C/L Lateral HOC 105 I 45 
A-61 Fwd Car C/L Longitudinal HOC 105 I 45 
A-62 Fwd Car C/L Vertical HOC 105 I 45 
A-63 Mid Car C/L Vertical HOC 105 I 45 
A-64 Aft car C/L Vertical HOC 105 I 45 



TABLE A-1. Continued 

Figure Train Car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section (MPH) 

A-65 Fwd Axle R/H JB Front Trk Lat. HOC 105 I 55 
A-66 Fwd Axle R/H JB Front Trk Vert. HOC 105 I 55 
A-67 Mid car R/H Vertical HOC 105 I 55 
A-68 Aft Car C/L Lateral HDC 105 I 55 
A-69 Fwd Car C/L Longitudinal HOC 105 I 55 
A-70 Fwd Car C/L Vertical HDC 105 I 55 
A-71 Mid Car C/L Vertical HDC 105 I 55 
A-72 Aft Car C/L Vertical HDC 105 I 55 

A-73 Fwd Axle R/H JB Front Trk Lat. HDC 105 I 80 
A-74 Fwd Axle R/H JB Front Trk Vert. HOC 105 I 80 
A-75 Mid Car R/H Vertical Trk Vert. HDC 105 I 80 
A-76 Aft car C/L Lateral HDC 105 I 80 
A-77 Fwd Car C/L Longitudinal HDC 105 I 80 

:i:,, A-78 Fwd Car C/L Vertical HDC 105 I 80 
I 
~ A-79 Mid Car C/L Vertical HDC 105 I 80 

A-80 Aft Car C/L Vertical HDC 105 I 80 

A-81 Fwd Car C/L Vertical HOC 105 I 35 
A-82 Mid Car C/L Vertical HDC 105 I 35 
A-83 Aft Car C/L Vertical HOC 105 I 35 

A-84 Fwd Car C/L Vertical HOC 105 I 80 
A-85 Mid Car C/L Vertical HDC 105 I 80 
A-86 Aft Car C/L Vertical HDC 105 I 80 

A-87 Fwd Car C/L Vertical HOC 105 II 35 
A-88 Mid car C/L Vertical HDC 105 II 35 
A-89 Aft Car C/L Vertical HOC 105 II 35 

A-90 Fwd Car C/L Vertical HOC 105 II 80 
A-91 Mid Car C/L Vertical HDC 105 II 80 
A-92 Aft car C/L Vertical HOC 105 II 80 



TABLE A-1. Continued 

Figure Train Car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section {MPH) 

--
A-93 Fwd Car C/L Vertical HDC 105 III 35 
A-94 Mid Car C/L Vertical HOC 105 III 35 
A-95 Aft Car C/L Vertical HOC 105 III 35 

A-96 Fwd Car C/L Vertical HDC 105 III 80 
A-97 Mid Car C/L Vertical HDC 105 III 80 
A-98 Aft Car C/L Vertical HDC 105 III 80 

A-99 Fwd Car C/L Vertical HDC 105 IV 35 
A-100 Mid Car C/L Vertical HOC 105 IV 35 
A-101 Aft Car C/L Vertical HOC 105 IV 35 

A-102 Fwd Car C/L Vertical HDC 105 IV 80 
:.i:,, A-103 Mid Car C/L Vertical HOC 105 IV 80 
I A-104 Aft Car C/L Vertical HDC 105 IV 80 u, 

A-105 Fwd Car C/L Vertical HDC 105 V 35 
A-106 Mid Car C/L Vertical HDC 105 V 35 
A-107 Aft Car C/L Vertical HDC 105 V 35 

A-108 Fwd Car C/L Vertical HDC 105 V 80 
A-109 Mid Car C/L Vertical HDC 105 V 80 
A-110 Aft Car C/L Vertical HDC 105 V 80 

A-111 Fwd Car C/L Vertical HDC 105 VI 35 
A-112 Mid Car C/L Vertical HDC 105 VI 35 
A-113 Aft Car C/L Vertical HOC 105 VI 35 

A-114 Fwd Car C/L Vertical HDC 105 VI 80 
A-115 Mid Car C/L Vertical HOC 105 VI 80 
A-116 Aft Car C/L Vertical HDC 105 VI 80 

A-117 Fwd Car C/L Vertical HOC 105 North Gap & Switch 80 
A-118 Mid Car C/L Vertical HOC 105 North Gap & Switch 80 
A-119 Aft Car C/L Vertical HDC 105 North Gap & Switch 80 



TABLE A-1. Continued 

Figure Train car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section (MPH) 

--
A-120 Fwd Axle R/H JB Front Trk Lat. HDC 130 I 55 
A-121 Fwd Axle R/H JB Front Trk Vert. HDC 130 I 55 
A-122 Mid Car R/H Vertical HDC 130 I 55 
A-123 Aft Car C/L Lateral HDC 130 I 55 
A-124 Fwd car C/L Longitudinal HDC 130 I 55 
A-125 Fwd Car C/L Vertical HDC 130 I 55 
A-126 Mid Car C/L Vertical HDC 130 I 55 
A-127 Aft Car C/L Vertical HDC 130 I 55 

A-128 Fwd Axle R/H JB Front Trk Lat. Train 105 I 20 
A-129 Fwd Axle R/H JB Front Trk Vert. Train 105 I 20 
A-130 Mid Car R/H Vertical Train 105 I 20 
A-131 Aft Car C/L Lateral Train 105 I 20 

> A-132 Fwd Car C/L Longitudinal Train 105 I 20 
I A-133 Fwd Car C/L Vertical Train 105 I 20 

0\ A-134 Mid Car C/L Vertical Train 105 I 20 
A-135 Aft Car C/L Vertical Train 105 I 20 

A-136 Fwd Axle R/H JB Front Trk Lat. Train 105 I 35 
A-137 Fwd Axle R/H JB Front Trk Vert. Train 105 I 35 
A-138 Mid Car R/H Vertical Train 105 I 35 
A-139 Aft Car C/L Lateral Train 105 I 35 
A-140 Fwd Car C/L Longitudinal Train 105 I 35 
A-141 Fwd Car C/L Vertical Train 105 I 35 
A-142 Mid Car C/L Vertical Train 105 I 35 
A-143 Aft car C/L Vertical Train 105 I 35 

A-144 Fwd Axle R/H JB Front Trk Lat. Train 105 I 45 
A-145 Fwd Axle R/H JB Front Trk Vert. Train 105 I 45 
A-146 Mid Car R/H Vertical Train 105 I 45 
A-147 Aft car C/L Lateral Train 105 I 45 
A-148 Fwd Car C/L Longitudinal Train 105 I 45 
A-149 Fwd Car C/L Vertical Train 105 I 45 
A-150 Mid Car C/L Vertical Train 105 I 45 
A-151 Aft Car C/L Vertical Train 105 I 45 



TABLE A-1. Continued 

Figure Train Car Weight Track Speed 
No. Pickup Location Consist (1000 LB) Section 

A-152 Fwd Axle R/H JB Front Trk Lat. Train 105 I 55 
A-153 Fwd Axle R/H JB Front Trk Vert. Train 105 I 55 
A-154 Mid Car R/H Vertical Train 105 I 55 
A-155 Aft car C/L Lateral Train 105 I 55 
A-156 Fwd Car C/L Longitudinal Train 105 I 55 
A-157 Fwd Car C/L Vertical Train 105 I 55 
A-158 Mid Car C/L Vertical Train 105 I 55 
A-159 Aft Car C/L Vertical Train 105 I 55 

A-160 Fwd Axle R/H JB Front Trk Lat. Train 105 I 80 
A-161 Fwd Axle R/H JB Front Trk Vert. Train 105 I 80 
A-162 Mid Car R/H Vertical Train 105 I 80 
A-163 Aft Car C/L Lateral Train 105 I 80 
A-164 Fwd Car C/L Longitudinal Train 105 I 80 

):< A-165 Fwd Car C/L Vertical Train 105 I 80 
I A-166 Mid Car C/L Vertical Train 105 I 80 

-.J 
A-167 Aft Car C/L Vertical Train 105 I 80 



·o 

0 

- ··O, 
0 

Figure A-1 

A-8 



.. 

• •• 1 - -

I 

~o i .. . I ·i i •·· -- ... 
a..~·---1---+-..;.._.J-.._~1 -'--1---+---1---1---.._____;.__----1 

j 

···-- j. 
I 

. FREQUENCY Ir· <=ri~oo _ __ 10 .oo 20 .oo 1 

-~-<------·----.......... --'---'--...____. 

: ~· ... 

--t -- ___ __...._ 
I 

. ; ____ ! __ , __ _ 
; 

.. f5 ··-:- _'. .. --,- . --· -~-t- -+····+····· ···';----'--'---·--
~~ - i·-- -- .. : - - --~---__ -_ rl--_ --l--1----'-J-'--__ .... _-_-;_--1 

• i ' 

f5N ..... ; ,. I 
I t~l-1---1--. ,-.-1-...;._4----1--.. -; -!-f-,.--i,----+-~--. -+i----l--1 •--+---+ 

1-___;~---1..;.._----1-----1-.....:..-+---t--'---r---:-+l-.-.. ~j1-~----..J--i----+I 

,. g i ·! •· 1 ro-f 
,---t:t.oo , 10 .oo 2h oo : 3b .oc ; ,_ .oc : . sp .ao 
I I ! FREOWENCY [Hll I 

L---~-...,.._- ----------------' 

Figure A-2 

A-9 



1 

10.00 20.00 30.00 40.00 so.oo 
FREQUENCY (Hll 

10.00 20.00 3a.oo 40.00 so.oo 
FREQUENCY lH2l 

Figure A-3 

A-10 



.. 

It 

'1"'---r·--- ---- - , .... -,.~---, . : : I . 

I 

-i-----l I . 
I 

I g '----·.-----------'------------9J .oo 10.00 20.00 30.00 
FREQUENCY CH2l 

SCJAC REQ-54·-· 
' ; ; i 
AET .C/L' LRJ, __ 

l-0: I V,, 

Oo -.... 

_-• o_·_• +· ---- --------+--·--+-- ---+----1--

1 >-o 
' 1-..., 
1--. 
I u:,O 

~~~ La: . 
j§o 
,g;o 
I -: 
! Q::;O 

I~ 
I 0.. 
' 0 : 0 

i 
I 
1 
i 

--- I 

·, 
I 
!-- -·-,------•------<~-

40,00 so.oo 

L. - •..jj.1.~------------_;_--;.--i--....... -
9) .oo 10.00 20.00 

FREQUENCY 
30.00 
(H.Zl 

Figure A-4 

A-11 

40,00 so.oo 



FWD C/L LCJNG 

RESILIENT WHEELS 

o' 
II>' 

! 0 

.. 0 
'I .... 

o·_.o 
ill' 

L ___ _ 

I o 
!-P'l 

i:=:a 
I 

i rw -
!ao 
I :::iN 
fl--:• 
',,...o 

!~ 
·:c 
a: 

0 ~-= a:o 
w 

'a.. 

0 
i 0 
'-----·-'+----........ ----.----+----+----'---+--'b. oo 10.00 20.00 30,00 40-00 so.oo 

FREQUENCY IHZJ 

Figure ,A.-5 

A-12 

1 



la:~ 
,W 
'0... 

0 
0 

SDRC REQ 64 REC 1042 
FWD C/L]VER 

l -t-·--1---
l . 
l 

~-----"-1--------1--_;_-------.----..---,___--!r-----' 
9J.oo 10-00 20-00 30-00 40-00 50-00 

FREQUENCY CHll 

10.00 20.00 30-00 . 40-00 so.oo 
FREQUENCY IH2l 

Figure A-6 

A-13 



SDRC REQ 64 REC 1042 
MID C/L VER~ _ 
~ESILIENT :WHEELS" . . . 

I 01 
I LI)' 
I , ..• 
I o 

I l- ___ ., .. 

! 0 
:7 ~ 
j:!,S 
1* , ___ -,.,j,, __ _ 

SLlRC 
MIO C/L V£Ri __ 

O• 
LI) r-·o 

I 
~..,-- ,_ 
100 I_..,. 
·•a 

....I~ 
a: .. 
a:::o 
1-
w w-- _,._ _______ ,.. 
0.. 
(/'.)~ 

30.00 
lHZJ 

10.00 20.00 30-00 
FREQUENCY IHZl 

Figure A-7 

A-14 

.. 

---J 

40-00 so.oo 

40.00 so.oo 



S □ RC REQ 64 REC 1042 
AFT .C/L. VER . 
RESILIENT WHEELS 

i SORC RE 64 REC 
;-.. --AFL;CL V£.R __ J_ 

I I 

Figure A-8 

A-15 

T ' 

7 •··i 

__ LJ 
I • 

40-00 so.co 



I 7).00 .! . .. l I 
10-CD· 20.00: 30-00! 4i:J,C01' 5p.oo 

. F'.REQUENCi'( .. : [HZJ i · · .. , · ·· ..... · 

, I 

Figure A-9 

A-16 



I I I 

t
o i .... ,. ···! ··!· 
□ ! . ~~:-~i __ 1 ...... o_.0_0F--,,.....R_E_02_J_E_~-~ ..... ~--3-+-r~_·~-r_: --40._-o_o __ 

Figure A-10 

A-17 



·· --·s □-Rc- RE a 64 REc 1107 
I 

MID R/H] VER 
, I . 

i _ -*-?S_~~IEfT WHEE~_S_ 

C 
Lfl 

~-: 

+=
-~~: 
., 

I 

--L---

j 
.--i. 

SPEED·= .J'S MPH 
... TRA9l{T"S)ECTJON :==' I(- ·1 ; '. . i 

.-LG.BQ_~S .iiElGH.T ·=:_ 9:0 # O.b.o .. LBs.j 
1 C~R CONFIG. = HIGH!DENSITY 

... : .L .. CAR : ___ i 
1- l--~+ 

1 · . I . I : 1 · 

_ _ -r-- -: . : . 1-
--- I -L , ! --'------'-.-.-~ r-~ I ---r-~, 

. . j I I 
---- '---- ---- ·-- _ _____L_ 

' J 

I j 

I 

! 

l. I 

i I 
·-.-----'-•---· ---·-· 

' 

10.00 20.00 30-00 
FREQUENCY lHZJ 

10.00 20-00 30,00 40,00 so.oo 
FREQUENCY CHZJ 

Figure A-11 

-A-18 



-- ·-siiAc REQ 64 REC- 11-07 · 
AFT C/L LAT 

w 
a.. : 

0 
0 

9:J.oo 10.00 20.00 
FREQUENCY 

10 .oo 20 .oo 
FREQUENCY 

30-00 
CH2l 

30,00 
CHZJ 

Figure A-12 

A-19 

40-00 so.oo 

i 
40,00 so.co 



s □ Ac REu -- 6 4 REc-·-··11 □~7 
FWD C/L LONG_ • __ _ 

RESILIENT WHEELS 

I 

I 

O: -
0 

- a:> I 0 

o· __.o 
ll( 

JW 
[O<t;t
: ::lo 
I- • 

I _J 
: Cl... 
: :c 
'er 
' "" ' :.::::C:: 
, a:o 
' \J.J 
I CL 

: a::o 
LLJ 

13: 
10· 
I a.. 

0 
0 

TRACK 
/GROSS 

CAR 

SPEED = 35 MPH 
SECTION= I _ 
WEIGHT = 90,000 LBS I 
CONFIG = HIGH DENSITY--, 

CAR 1 

' 

J 

--➔ 

I 
--+ 
I 

10.00 20.00 30.00 40.00 so.oo 
FREQUENCY CHZl 

- I 
' 

--- - r --- ·-
I --- ·~ 

'-91:-1--_ o_o_.... ............ 1~0-.-□ o---2r-o-. o-□--3"'1"o-.-□-□ --4r□-. □-□-----iso-.-□-o 
FREQUENCY (HZl 

Figure A-=13 

A-20 



,-- $ClRC. RE~ 64. REC 1107 r·· FWD C/Lf VER.. , . 1 

l ~~-~JLIJj:NT WHEE~S 

I 0, , 

1~t l .. 
1-=!c;; 
I• 

~l'"l 

J._ SPEED 
TRA,tK SECTior:4 
....GRPSS

1
-WE1GH!l.1 

tARICONFIG. 
I ' 

T 

= 35 MPH 
= I . . ' 

I i ri I • = 90,001;;.1-LBS 
='. HIGH DENStl:TY 

,-c-A~ 

t--4----10 ---1---

..!) ··------·-+--·+--,,-- ---+---·--
j -o 

Do 
::>c:,, 

U-=--• 
•-o 
I .J r~-
. 0 

! x:-: 
;a:o 
'w 
I CL 

10. 00 20. 00 30. 00 
FREQUENCY CH:Zl 

10.00 20,00 30-0U 
FREQUENCY (HZJ 

Figure A-14 

A-21 

40.00 so.oo 

I 
f ·-

40,00 so.oo 



0 .,., 
0 

1 
i 

$ □ RC REQ 64 REt 1107 
MIO ·C/L .VER . -+ 

RESILIENT WHEELS' 
-- ... ---·~ -, -·---~ --+ 

10.00 20.00 30-00 
FREQUENCY CHZJ 

10.00 20.00 
FREQUENCY 

30-00 
[HZJ 

Figure A-15 

A-22 

. - - ·-, ~- ! -•*• -~-

' 

40-00 so.oo 

I . I 

40-00 



0 
10 

0 

- 0 I 'It 

S □ RC REQ 64 REC 1107 
AFT C/L VER 

RESILIENT WHEELp 

0-'' 
• ~Cl 

; * 

"'-cu·
! oo 
';::)N 
.' ...... 
1-0 
'...J 
'a.. 
r: 

'a: 
I O 

:e:": 
a:o 
w 
a.. 

i 
-r 

' 
.1 

.. T . -·1-·-
, 
I 

i --
' 

·1-·-·--:- ~ ·-,--
i 

_, [ ___ - ' -· 
' I 

10.00 20.00 30.00 40-00 
FREQUENCY (H:ZJ 

; 

1~0 ! i 
L 

so.oo 

l ~ l- -f 
I a..g I 

_, -·•..j.LJ..---t..:..i.....----------'--......-----i---------_J 
.93.oo 10.00 20.00 30.00 40.00 so.oo 

FREQUENCY (HZ} 

Figure A-16 

A-23 



~-+--+--+--+--------,---+-
Wo 
O...C\J 
-0 ---+-----,---,.--'----t--,--J....-+-·-+------i,..----+---+---+--t 

10.co so.co 
. ; FREQUENCY (HZl: 

'--~-........... ---1---l.---' __ _j__ ~---~-~---+ 

---,~! : ·-··· ···•·--------·•- .. ,-·----··- -~- r-·-

-o=-·-------------+----+----+---+---+-!-----+--+--+--+---+---1 

- :-- .. ,.. ... L-1-...,,--I-.-- ·--i-r--·--- ------·· --,-
•---·a, 

0 

--d> 
.>-' --· , ... 
;--

~--•·---
U) I -E5~ - + T -, 
!..JO 

-;::.· .. : .. . .. --- .. i 

0::: ,-.....,. 
uo 

-- : ·rt-

'-- ····--

~--+-+-" : . 

1----

-t::l:f5'" --+-·-+-+-----1,.....-.--+--+---+-+-~------,i------+---1 
a.. . j ' 
Ul ·- . !" :-· I - . -,----~- -- : ..... . ···--· ·-·'·-· 

~- ........... ~---~---+--+---+---t--t-----+--+--,--t 

~N ' t'. - j ···· 1 . - . - I - .L - : 

r5i ' - -· i :...___._I. I i ' I • 

a.. 111 ill · · · i ···I · · · · · 

.__'.._ .,1ri·1!J -~\ 1,.\ :--+1\!A+. l -~ l ,,. l'L ! 
g w if f\J ·\r \1k_,.-,J I v---v r --+ v 1 ·: )l--1 

!--9:J .. oo ·. 1p .oo . zb .oo i ab .co · -4b .co 1 5 .o-o 
. . ; ; i FREQUENCY (HZl I I I 

> ---t-.----+---- •--+- l ! --'--• ____. _ __,_ _ _. 

Figure A-17 

A-24 



REC-11'20 I · -r-, --, 
I ' 1 

! 

g i 
...! ----==• 
'C> 
<O . 

! 
• ~~~::::;::::==:::::::;,,.,,,_c:=::=:;=::::::::::.=~:::.::::==;=--1 [J

o j · ; 

.oo I 10 .oo ' 20 ,QO 1 30 .oo ; ' .oo ! 
i F.REQUENCY fHZJ I --~-------- ~------- ____ .__ -~-

Figure A-18 

A-25 

50-00 



10-00 20-00 30-00 40-00 so.oo 
FREOUE.NCY (Hll 

10-00 20.00 30-00 40,00 50,00 
FREQUENCY (H:Zl 

Figure A-19 

A-26 



c::, 
c::, 

' =· +------,--_..;..--,----.-----,.----:t··--:-:-
--C\J .oo 10 .oo 20.00 30 .oo •o.oo S-O .oo 

FREQUENCY CHll 

nr.cro 20.00. 3'o.oo 40.00 
FREQUENtY CHtl 

Figure A-20 

A-27 



S □ RC REQ 64 REC 1120 
FWD C/L LClNG 

- .. _RES.I"LIENT LWREELS .. 

:! I 

0 

0 
0 

-9:; .oo 10.00 2.0.00 30-00 
FREQUENCY lHil 

Figure A-21 

A-28 

40.00 50-00 



. , __ ,. 
t - ---S □ RC REC) 64 -REC 1120 1 

FWD C/L;VER 

I __ j~~,!L!~~T Jv_HE~LS 

I o'. i : 1,... · . 1 ; ; 
tnl , ! Si!:'EED ::'.45 MPH ' _J 

C 'c;; . , I -T.AACK 1stct:i:o~ -~ j: 1 ;- j _ -l 
1 (;_BQ~ JiEJpli';JZ -- =:= J_9o_Jooo~_LBS _ -, 

~~ 1A~-rNf'IGf =-f~H Df~S-~TY 

: • 1 ' ' I 

I --4-----l----·~- l ; ! 

~i..._____ _ _,__ ----1----------l·~~-------- I~!--} 
f
'~- I 

-o 
_J 

i a.. 
;-:c· 
'a: ! 0 

'-~-= a:o ·w 
a.. 

,-
SCJRC REQ 64, RE~ 

WO :c1L: vEa;_ 

10.00 20.00 30.00 
FREQUENCY CH2l 

Figure A-22 

A-29 

40.00 so.oo 



... ~ .. 

SCJRC REQ 64 REC 1120 

MIO C/L VER 

RESILIENT WHEELS 

9J.oo 

r o:::c;; 
,Lu 
I ::J: 

0 
a.. 

0 
0 

i -~- -r-

10.00 20.ou 30.00 
FREQUENCY (Hll 

----r ····--1 

- __ l 

I . - -

-· ___ .l___ i 
I 

I 

40-00 so.oo 

l 
...,.. __ ...... ..,._ ___ ...-----------------

10.00 20.00 30-00 
FREQUENCY . (H2l 

Figure A-23 

A-30 

40-00 so.oo 



-----------------------------

- - ' -- - ... - -- ; 

S~RC REQ 64 REC 1120 
RF T 'C/L VER - i - , _____ ,_ ..... ,-... --~ 

~ RESILIEN:r_ rH~f~~-! ___ 1- _ L , 

I ~i i ! SPEE!D =I 45 1 MPH , ; 

l O rT~:i-s~:--:J !~T~~~J -~~'~.:_J 
, - ;- ""fkR!COijFHf.--=,tfIGif-DENSµ:TY1 

lb~ : --~-- i_ ___ J ___ l__ i I CAR ! __ _J __ -1 
_o · ---,- I i 1 

• I I 
I - o -~-- - -; ··.1 1 j ---1-
~§~ --- -1- i ___ -r·+-+--_:_ -
I ! I • I . l 

t~: ·r-.1-
f i=.~ +- . --; ,....o 
I _J l --- . I 
'0.. 
i :c 
! a: 

0 
i :.:::-' 
t ccc;; 

Lu 
a.. 

. . 
(.00 

z 
w 

-c:J -

...J~ cc. 
Q::O 
1-
w 
w---

1 e;=! 
,~~ 
i :7 
io 
I a.. 

i 
I 
I -r 

•- ----- -•-T----- --•·•·;•----

1_1~0 _ 1i I __ ; j 
I ! ! • ---- .. 'T _______ -.-----~I 

- I 

! g .___;_. U...:1....--......J.w..j,_____; ___ _..;. _ _... ___ _,,._..;.__--r-
°o .oo 10.00 20.00 

FREQUENCY 
JO.OD 
(Hll 

Figure A-24 

A-31 

40 .oo 50,00 



I 

1 +-: 
I 

I 9::.oo 30.00: .to.co i 

L___i ____._---+ --1-----+---'!_HZ_l_--l-l __.l-➔l---!----+ 

,-- _ SOAC RE~ 63 REC l li31 l' .. 

---~WO_.+Rlif B. Jf ClN Tt-i ~i~R.,,.I~--+----,---t--+---+-----t 
·---- ------! -·•·-----,--··1 --·:- ----:-- .. '·-····-:·-,--, 

0 
·a:) 

C 
. .>-
1-

. 
~--1....- .. " • -~"!~-·' 

' ' 

. : . 
--· ~-----j---·_;_._-

: ' . 

' 

_j____ 

: 

-· -- i-+-

r·-9J _OQ t lO .oo ! 20 .oo , 30 .ao •o .oo 
1 

50 [ L _ _;__ t _J_ ___ F:REQUENCY (HZ) I I 

Figure A-25 

A-32 



:,:;---l----'---4-__;_----+-__;_-+-_....j....._---J....-__;_4--_;__4---_.j....._---'l---.--'----l 
a: 
Wo - ------
0...N 

o~-'---+--'---+-----_;__f--1------:..........jf---+--+--+---+---'--4 
____ /_ -~ 

---o 
Cl 

10.co 2C-CO: 3C-C0 1 4C.C~ 
- [ FiREQUENC_,_~_f;_H_n_.1_----_--_._-]_-;_· --....... 1 _----'--'--' 

60AC REG 63 REC 11:3 l: W}ill_J.R1:LJH.£.R11Ni __ ui '--·_•-·-1----'--.L·-_-·'--·_._ __ ·----1-----~_--.----'-· 

,______ -- , ____ : __ . t---,---l - -i 
; ' : i ' ' 

--· __ ]_ - ]-- ----1--,- -

·--o- 7 
-: ; 

_ _ i __ I 
i 

C i 
_ _>-. -- - 1----r
t--, 

'o::-
~N --1 I 

f.-GC; I , 
a...O I 

g~'-~-· i 

< : 

I 

--
: 

1-
I 

. j 
' . I 

9:,-00 I 10.00 1 20.00 l_, 30-00 
I i F_REQUENC T IHll 

....;...__..,.._---i------ -i--~-- ----·-

Figure A-26 

A-33 

I 

-
.CJ.OD 

I l~_L_ 

. ,. __ . 

-· 

sb.oo 
i I 



'=tl.oo 

-'----

t O . 00 20 . 00 30 . 00 
FREQUENCY (HZ) 

10.00 20.00 30.00 
FREQUENCY (HZl 

Figure A-27 

A-34 

' I 

40.00 

40.00 

so.oo 

1 
I 
I 
I 

i 

,_J 

so.oo 



. 2::--
; a: 

0 

S~RC REQ 64 REC 1131 
AFT C/L LAT 

RESiLIENT WHEiLS: 

1 -:,.:-; -

,a:o 
w 
a_ 

..,_.......,. .. 
•u,O 
!z 
'w , o~ ··· 

0:::0 
w 

I 3: 
\0 
a_ 

0 
0 

{ 
i 

- ➔ 
! 

_ J 
I 

-, 
I 

40.00 so.oo 

I 
I .. : ._.,__ 

' 
4--U""----....------.,..--------...----i---J. 10.00 20.00 30-00 40.00 so.oo 

FREQUENCY IHZJ 

Figure A-28 

A-35 



0 
U) 

0 

L 0 
I I .... ,-a~ 
I _,0 , . 
I 
1 
1 0 
,~("l 
i-0· 1-0 

lui 
! Cl 
: :::>~ 
l ~--' i~o 
'r· 
I a: 
I o 
'::t:~ 
:a:o 

w 
, 0... 
!-

·-p Cl RC REQ 64 REC 1131 
WO C/L LCING 

I 
RESILIENT WHtELS ; 

l . ___ ,_ -- -· -- -·· .:. ·---:---- ,- . '. __ 
t : : ' ; I I t 

, i : SI,EEDI = 55 MPH i 
. ;TRA~K-·s

1 

EC'ItI(JN]---i:;;- 7(--· ;-· ---i --r-- 1 
i I GROSS WEI;Gf.11'1 =10 I ~00 LBSi •_J

1 

-- 1 ·- • T~R. -comtrc;-:~
1 

;; rc;_1toF.iN.-s 1 fY 
1
-

• I I I ' ' ' ' 
' I I ARI ' I ' ·-<-- . --t-,---t---t-- , , , -r-.. T ___ __jj 
I ; ! . LI 1····i·.1 I 

·---1---·-r-·7··-r- • -i : !--- r-· 
1 .. -,. 1_.1 · 1'·-lw-:··; --_ 1·-,··

1 J_- -, .. ~----.1 -1-r--.-· ~ -, . • -- -l: l - --+.-r-1 
-t--T-! I · G---1· -=1- - --·~1 

. ___ !_ ___ +--1-·-. -: . 1--1- -i- -+--1 .. --j 
1 : _ __· _ __i__ · ___ r I J . r .. J 

I i ! I t 1 
,. --· I ! I J I ... ! 1 ! 

i -r-:·-t-r---·r-· f.----l- , -i- - · 1 
: --+--r! - . ;..1 ----+- -. ·1-- ----1 7 
. ' . I ·· . : ---1 

' ' ! 

9>.oo 10.00 20.00 30.00 40,00 so.oo 
FREQUENCY CH2} 

Figure A-29 

A-36 



- t-
i 

10.00 20,00 30,00 40,00 50,00 
FREQUENCY IHZJ 

Figure A-30 

A-37 



10.00 20.00 30.00 40.00 so.oo 
FREQUENCY CHZ) 

r--strnc REQ 64: RECli-§1-r~·-1-7--r 
r 11.lD.. .. C./L.~ VERL~t.:__l_:_J- ...... -l--+..L- L- _·_ ---~-

~ 0 : • : +11 •h-tu -• =rtL:-:+-- ·. 
r--:: l.-~~1~-:-. -:r~ ___ ; • 1·-~ -: '' -· 
.., - ~ - ~ , ~--- _ __:, __ L_ ,_._ -- ..---,.--- -·. ".-. 

• __ I ___ · I •• ! i 

>-o ! t , - t t - - ! , • 

~~ -·--+ ·+ ' ' -· - ' - : 

1~: --r-1-t --1-·- I - "-+-+ . -· 1 ; 1 

r~: ---~--, --f-t--·-1l--l-~-++-~--7--r ~ -t-7 
iu,~ -~ - l . I ., ___ j_ ;_ '.! _ _J ___ ll 
·ct::C : : , ' ' i Lu I I : ; ' I 
!~ - -- -· I- . -~-- _'_ :--·' 
; Cl.. 
I C 
, C 
L .. ,4.1.-1...__-..tlQl,,-l..._~--...;._--'-rl--_.....-....---~-

9:J.OO 10.00 20.00 30.00 40.00 SO.OD 
FREQUENCY (Hl) 

Figure A-31 

A-38 



SORC REQ 6~ REC 1131 
I 

. 0 

1--...,,□-f~-;...~!!!!...._-!,.......:::::::::::::;::;:,;;:;::_.:::::;;:;;~~~==;:=~~=i'""--1 
40 .oo 50 .oo 

10.00 20.00 30.00 
FREQUENCY (H2l 

Figure A-32 

A-39 

I 

I 1 

40.00 so.oo 



·-··o 
a:, 
.J---+-~+--t---,,--i--+---+--+--t _ _,. ___ ~ 

Figure A-33 

A-40 



0 i 
c-+--~-....----1~-~-.;...._-~------------+---

----•C> 
Ill - . 
:0 

----o 
• . 

Cl: 
-1.uo 
~ .... -· 

lp .OOFHEG1JE~~~ 3{Hi~: .. Hl-CO i . sr-cq1 
-.-➔~-~- --~-<c---1-----+---+----+--

' i 
i 

~OR~ REQ 63 REC 1 lj42 

cw
1

n '~t1=r!lli.~Y:i:-t , 
I I ; 

J ... - I 
; ; 

: -~- -1--' --:- --
I ; : 

·- - .... -~ ➔ -- ,--- •- ,- .. ---
• i . ! 

•-- ! --,-I .....: .. ,_ ' ' --~- -~---r--Ltw-
1 ' 

I ' I 

----+---1---'--+-i _j----+-'--+
1

_· -i~---•t[ ;_I _____,___•__. 
-, 1· ; ! .: .. L 

~ I : ·• _ "". ~- . /4 · , 
9l.oo : n.oo: 20.00 sb.co ! ,o.oo, sb.o-o 

, , FREQUENCY IHZl ! 1 -

Figure A-34 

A-41 

-···-·- ______ .., __ L .. -~ 



,-- Sf.'JAC REQ 64 REC 1142 , 

. _ -MID R/H, VER 
i 

RE§~~IE~~ ~HE~~s 

j 
t 
I_ 0 

io~ 
. 0 ,_ 
• 

0 
-t"> .p....-
~o 

u:J-

Clo 
:;:)N 

1 l=..• .,...o 
1-1 

1~~ 
:.:::: .. 

,a:o 
lw 
I 0.. 

0 
c:, 

,i 
• ' S..l?EED .. .:= 80 MPH. 

TMCK F~iIION = l I : • i .! 
_G~O.S.S' GH'?. .:;;. 9 0 rO.O O : LBS

1 

.• 

C~R ~ONFIG. = ~IGa DENSI~Y ! 
-- - ~--. --- ·---PAR-;---·-·:·-·-: --- -: 

: I I 
i [ 

~---"-- --+---+--~- - f - .. ~-----
1 i , 

I 
-+ --- -r- -, 

I I I I 1 . I f -~ --- l I i 
1--'___:.-+__._--l---.---+; t---:-,--1---

i i : . ·1! 
L~ .. ,~ i 
I .. :. i 

I .. I . .. . -··· I 
-!----~--

i ____ _,j._._ ___ -,-~.--. 

I i 

I i . 

·1---!.·-+-
I I I . 

--- _I __ , ____ j __ i 

l , j 
---f- --- ---- - - 7 

I 1· :, 1· I i 
--·--+--- -·-- ---·. • . ~ •.. - - ·- -· - - -·· •• - .' --••-- ~---t 

. I 

10.00 20.00 30.00 
FREQUENCY lHZJ 

10,00 20.00 30.00 
FREQUENCY CHZ) 

Figure A-35 

A-42 

r 
! 

. i 

40.00 

40,00 

i .... i 
-· ..... _I 

so.oo 

so.oo 



DRC RED 64 RE[ 1142 
FT .C/L; LAT' 

r 
' 

RE$ILXENTIWH~ELS I 
--·-: - + f .. ·--'·- . ~ 

: j : : S~EED1 = ~0 MPH j 1 
- -Ii---.. fl'RACbK -i13~I0,N ·=· ;r-.-. ·t-·. ; -- I :- i 

· > 1 ' l·GR SSiWE:tGH = ~O, 10011 LBS :j' 
--+-~--,=1iR i CONF""I -;;=:: ·ft:tGf f)E ";f- I 

__ J _ .. J, _j__ .L. _ : ___ . -- __ fA~j__' __ ~--- -- _J 
I I I j 1 • I · 

I ! . i I : 1--++-+ J 
=: .... --+---r i~· lh+W--+~ ~ ~ 
J; _ _J·-~{--JL!-~1-. +-f}- .... · .· ·d:-
-~_,____ --- --· - ~- ---+-;_J-___, __ l_ -...... o:o ·I . ' I : . I I I 1 · j . .. •· . 

.. _ L. -· _ .... L. ·- : ..: _ ~---L--1, __ -- _ ~-:r-- ·-- - I 

a:C) I I : ,· . . I - ' ' ::i::::-. ~,-· ➔ i------; ➔----~--~;.,--~ -: 
50 ! I I 
a.. ~-- -L.J 

I ' . I 

10.00 20.00 30.00 40.00 so.oo 
FREQUENCY lH2) 

Figure A-36 

A-43 



10.00 20,00 30,00 
FREQUENCY (H2J 

Figure A-37 

A-44 



I 0 

l...-~0'4----+----...------,-----r---~--j 
~-00 10.00 20.00 30.00 

FREQUENCY CHZI 

~AC REQ 6~ REt 11 
, I : i . 

. WO .f:/L _VER;.----'-+--·-

I 
1---
1 
j 0 

! ~ 

~---c·+--·· 
I Co l _..,. 
I•;;; 

~
i-~~ 

o- -+-··-+--,-

..J~ 

[-~,,; 

,UJ· 
I 0.. 
! (f.):! 
; a::,,; 
:w 
I ::C 

D 
a.. 

' 0 
C 

10.00 20.00 30.00 
FREQUENCY (HZI 

Figure A-38 

A-45 

40.00 50.00 

~r~--J, .. . I . 
-~-- --

' 

. I 

··- l 

40.00 so.oo 



SORC REQ 64 REC 1142 
MID C/L VER, 

:RE~ILI~NT WHEELS 
! - , • ~·•-~·, - , , , i I 

i I t SPEED:= ~0 MPH ' ·j 
TRAcfK S:ECTU:ON: = ::q .: L ·,.J . i l G_Rq.ss _WEI t;_H'T J .:= · 91.fr:; D.p.iL LBS . ~-

~ ' · 1AR_j~-~~! IG 1::. ~;Hi -~E~SI_ y 
~ . • - I , l I 

1 1 
r : . I O ' . I . ' ' 

I 3-,_ ---+- ~ ~-. ---j-c-. ; . •-t--·--- J._ __ L ·,--+---- --,--1 
1 - : : I : .... , , i -1-; 1 ·J' 1.: 1 : · ! 
I ig ;- : I • ' I . ' . -• 

1 
~,; -. -~-+ r 1 - r !. . : 1 . . 1 

t~-- _ _j.' :--~·~: . --.~-. +:,--L-'.1' - 'ttt-•··.• - . ! . : 7 
l...J• • 1 • 1 ·: r 1 • • · • 1 · 1 
I CL':; _ --+ .. -[- __ -~·-. 4-. -- · -. -, 

r
~o I I · ; I , •, • i .. • : i ! '. I I . I · .. I ' I r!~ --[ ·c -; •-· _. ---+--t-- ------t-'t7-- -: 

i CL_': __ [ ____ ,__ ___ J _____ ,.. !---+---}- --1-- - -----! 
1,- 0 I I . i .... 1 . - i . . I G . . . _, -• -T-r . -7 

o.. 00 10.00 20.00 30.00 
u. FREQUENCY lHZJ 

10 .oo 20 .oo 
FREQUENCY 

30.00 
(HZJ 

Figure A-39 

A-46 

I I 
I . j 

40.00 so.oo 



i. 

i o::.; 
lw 
I ::z 
I~ 

0 

~-~ ~-
S DR C REQ 64 REC 1142 
AFT C/LVER. 

10.00 20.00 
FREQUENCY 

30,00 
CHZ) 

• I 

40,00 

7 
i 

so.oo 

~-+'------...... --------------·~ "b.oo 10.00 20 .oo 
FREQUENCY 

30.00 
lHZl 

Figure A-40 

A-47 

40,00 so.oo 



'";' 
! .. l 

Oo -~-!------" ·- '"-· ......... I i -· 
i 
'~+-----,! ' 
i I 

. . i'T: 

-~r I I -i 

' 
.. i 

i .. , :! ! : 
'-.-•-·-+-+- ·- ··- ····+----+-•t-•,-, ... ,: 

-~·-· j __ L ,-+-·,--~-· ··- i-···"-··!·-·I __ c-'-'-' 7'-

- ~-

.. 
: 

50 +- ·--1 1 , .. ·+-- ... j--' . .:.J:-,·+ I • ,. , 

0:: • I I ' -·1 i 

(/)~ : l I ' : I : ! -. _._ ~-- -•--· ---· ·-_+t_________.. 0::.0 1 I , 

LLJ i ' · I i ···· ···· 
3: 1 I I : l t 

~, I i : r-r -·r- :-_-, .,...I -: -t--,-~1.--· 
0 'LA-fl i • • , ~'\ i I I • _ -

·-9J .. oo I 1 .oc: 2b.ooi 3b.oo -4b.oo/ sJ.oo 
: i : i F~E ayEN~L__JH z_i __ , _ __,l-.,-i -'---i -

Figure A-41 

A-48 



_5(rnq REQ 68j REI J6 04: j : i 
• I ~-r-r··r : i ,.. __ 

:w□11 ':", <ioall 
vi:: : 

, .. -+- I ; __ ,._~_ ·--·-•-· 
! , .. T-

I ! I ! 
I -+ I i _J J 

. i i I .. I 
--·o +- I -·,... ·7-

'Ill I I I I ! i i 

-·F- I 

-·-1 !,.. I 

!-l--~+----
I -r-- ---

! 

i· I 

-- ---L I i +---~- .... -- -- --- -- I-••· ~--- i-1-- --1-- f---• -· ......... 
I I I 

=· -·c ! -- I I I.· 
--➔- t- -· -- -- ___ ,, .. 

I··- -- 1---'-- ' -t- ·--:-':: 
I I I ! .. 

•-t· l-·-
I i 

->-'o r-- ---- , ___ 
•··-· .... •···· ,_. !--· . ·-··--r.m l ! -u:,O -+ . -+-- ····j·- I -'j· .. -- r·• ! z ·-· -T- i··;· -+· ·-re _J_ .--~: 

LU ·! i 
'--l 

I I ! i 

i· i I ·.:..i~ ' ' I ; .. . ····i · •• •+ ·-· 
rr • ! I I i i 
o::o 

··I·· 
I I j. I ! I-. -•wr I .. -· L . ·· I - .. ·t I . -j-· -~ I u i 

I ..... - I 
' I ! Q.. l i I 

-+ 
I . 11)0 I .. ·-·. 

I I 
'-:! I I ' I I -- ' o::;o I : 

f·· .. i I w ..... I I I X I - ; I 

0:::. 
l :,. l 

: 
! 

; 
! l I : ·o . I. I ' . I I 

I 
.. I 

c.::t 
~ - -

- 9J,oo i 19.00 i 20.00. 
·---

30.00 I o.oo 50-00 I i I I i F~EOUEN(Y ~Hll j I I 
I 

I I 

Figure A-42 

A-49 



:- soAc REo 69 REc T6□4 --r --- - ;- --·· --
I I 

I
i MI D RI H ' VER .. .l. - -~ -- t· - ... 

l ; , , ; i 

_ lf{;E~n:LIENT _f_f!:f;~I.,S _ i' _ .. _ _ ! --~ ! 

- 1 --

I I . . • • I 
I I i I I I ' I I . 

I 
'= I ___ I_ - _I ____ - ~-_-t._.§RE:Egl__= .f-9 __ ~P. }!_ L_ ___ : ... - '. 
O . i 1TRAL:K ,1ECTIOl, = :r. I ; I ' I \ 

I, -i - -: -: j~;t~~~i,.~ tnf !f ~'t1 

. ' I----+-. :LJ~ --+--; i • --1 
~g I ! : I : I . I I 
~c,; - --+--~: ---r -- - ---1- -

!- j,, ! . ! 

i l · : i'l -- i -• - -i---~ ----1-- ---
! . I , - . 

..... • -·--i,---· --- ' ,-!f-----+-·-~-

j I I I I 
! , l i 

.- ----j--.. -i--r 
I I 

1--7----t-H---,--

! 9J.oo 10.00 20.00 30.00 40.00, _ sp.oo j 
FREQUENCY ~HZJ i I I 

' __ ............... _ 

Figure A-43 

A-50 



o:::c 
u.J 
:::i::: 
0 
a.. 

0 
0 

I 

J 

10.00 20.00 30.00 40.00 50,00; 
FREQUENCY (HZ}: _L_L ._J 

Figure A-44 

A-51 



.. 

10.00; 2 □ ,00 30,00 40,0□ so.oo ! 

FREQUENCY CH:Zl , 
_ _j __ _J.._.,....,_4 .. --.. -·-··l . __ : / . i ! 

--- - L. •-·-. - --. 

Figure A-45 

A-52 



9J.oo 

10.00· 20.00' 30.00, 40.00 

-~--!~~~j( ~H2l : ___ ~ 

10.00 20.00 30,00 40.00 · 

1 

50 .QO I 

l __ j 

FREQUENCY (H2l ... J __ , __ . 

Figure A-46 

A-53 



1· 

:_ 0 
' ... 

I 
! 
I '..jdj,,~~:!-=~::::::;:=:::::::::::::~.:::::=:==:...::::;:====,::-::-1 

40.oo so.oo! 10.00 20.00 30-00 
(Hl) 1 

i 

L 

FREQUENCY _____ ........__.;... 

10.00 20.00 
FREQUENCY 

30,00 
CH:Zl 

Figure A-47 

A-54 

j 

40.00 so.oo I 
_ ! ____ J ___ LU 

I 



SORC REQ 69 REC 1604 

RFT C/L VER 

RESILIENT waEELS 

10.00 20.00 30.00. 
fREQUENCY (H2l i 

40.00 I 50.QQ ! 

9).oo 10.00 20.00 3 .oo 40.00· 50.00j 
FREQUENCY ·(HZ} 1 1 . 

Figure A-48 

A-55 



. 0 
0 

··1 - -

r-iti-+~-oo---1--'-----i---4-----.-----+--.----'---i---1------1----+ 

t· I: 

_ : seAJ BJ~ 68: ~El ·- 16~~-- : 
wn_ RJ:L)JB._.E rum_: 

l I _LSiT ' ,· 

I·-+·- r · 
I 

J.._ 
I I 

-~,.. - I•-- - -, - ---- i--·· -f--·i I ! ' 
I ·-1- i : : i e-L_,_ l 

-.-iQ .... ·- .. -r.-- '-- -
!I.fl i i i ' I . ' ;o i ' : j 1--+ -· i 
I ! : ! i : 

I 

I ! +-+ ,. 
-r~ _! _I i 

--··:o -
!"": i ! I 

I 

;o -:}, i . ' ~-~.:. f,--!--1-r-~+->,i ... ~- ·- , ___ ,_ 
···- i....;_ L- :..:.:.. 

t--j : : ·1 ·! 

tri 
•--+-:•·· i .. I . ' 

-f--- i -- : ... I 
·zo •·-· , __ .. .. ,,_ •·- l W"' 
t,:::l6 I . ! i ! ; -•-1--- ·-I 

ii! i ! 
i . i 

• 

I 
I 

a:::: l ··! 
' i ....,0 .. ·I= 

! 
... , .. ··-

u.~ I ' 
hlio 

+-'~-1 ··•· .L :7 
: 

.. r'c· ·+-'-ll...i 
···• f--i- , ... . .. -~ .. 

i ._ . 
• ,! ~ 

0:: ! I 
LUo ! I 

:::e:-

)J1: •~· 
; ; 

' 
1-· : 

-o·- --- ~-;...._ ....;_ ____ ,___ _;__ 
0...0 ---r--

I I 
I ' ! • ;.. ' 

I 
.. I 1· I 

I w __ ,:_•-<-•·---+-•· I 
I I ·1 ,__:_ 
I I 1vW--'.J/V I 

·O lL i . ! : . h/' I'-..' 
t. 

Cl 
I '. : 

1---,.--,-' • ·-·-
t:tJ i- 00 I ib : lb I 40 .QO I 50 .oo 10.00, .2 .oo, 9 .001 

.; i i I : F~EQ_4EN~!'.'2l i • I i I 

Figure A-49 

A-56 



_:_ p(l,Ad, RE~ f38i REI 16120 I •-f-· , __ J l 
' v~kT- --•- T _;_ JilLj.aLUB_ERill:! : 

I I f--j- _______ · __ L_ 1· 

~--- --T-- . - - T- >---! I 
. . 

I 

i 1 i ' --~l-- I --:0· 
! I ! : -- --:--1-- , __ ! ___ - -~ 

ID . 
0 I ___ J__ I I I 1 -'-f----- I +-- --r 

i 
--

I 
j I i I I I "" 

I : I-+~ -t + -+- _ _j ___ ~!-- .I. I 
Oo f-- ·-- 7~ -t-......... ! -: '"" 

.. 

-.o ! . 
I ! __ j_ i I : I .....: 

! -i-- I ,- --r ! !- ;7t-· - --
I 

: .... r:-;-:-

I 

I I ! I : 

-t- 1 I >-'o I ·---1--e-l- . -·r-· -1- ., -.. ~-- ___ j__ -- f-- ·r ·cy --
~If) I 

~' I I I 

(1)0 

---! i i I 
1. 1--L ,.:f- ~,2 z- f-- i . - --+--~-- -r- .... -

w ! ; . I .__. 
I : 

i L __ . 1:-t-~ 
--"- . ··•· .. t ~ I. ... •-- - -~ 

fT''. i "I i ' ! ! I 
a:;o 

'".'r-- --i-C 1---+ 
I 

--·+ -·- •·-- (-,-..... p+--, - ·- ,,., . "" 

u i 

a:: I i 
i : I 

: I (/.)0 i I , .... !····f,· I .. 

-oe6 I I I I I 

w i i I i I I 
I :x i' ~. 

: i i I !" : : i: i-:~: - I ! 
(L i ' ! i .:,.j 

C ~A .. I .. 
0 'I\_., -~ - I 

- "9Jroo i 1b.oc1 2b.ool 3p.oo i --
,o .ao I i SJ -~O_ 

: F~EQ4ENCY i ~H~l I I I • .. I I " I 
' 

Figure A-50 

A-57 



I 

.I 

I 
I 
I 

; 9J.oo 10.00· 20.00: 30.00 40.oor 
i I I ' FREQUENCY (HZ) ' ; . ; 
•. ._.__..... __ .,..__, ·-----··---~-·---~~--4- --•-•-4~~-··<+-

Figure A-51 

A-58 



Figure A-52 

A-59 



,--- s6Ac- REQ--69 REc 1620 
-~·1-- · · -:-- ~~ -r-- -·7 

I i 

! I . FWD C/L,L~~G - t--- __ ) _, 
I I ! i ___ J~SlL!E1!'!' jl!fElj:_L_S J 

r r -i-- 1. • I 

I t 1 ' ' ' : ! i , I 

• __ . _, J;;PEED_a:: 35 MPH ___ :_ 
I T~CK ISEqTION ;;:: i I . ! : i I -JI 

.. [ ___ Gios~ W~IGH~ ;;:: [ID5,Qop LBS. 
CAR CONFIG·. a::' HIQH D'3NSiTY I 

- ~- ; - - : - _: c~ -- +--c-+-- : 
I I i ! l :· I 

: ---1- -_ --t---t·--4-. -
: I i - .. I . 

-- ------L----i--- -,- ----~ -
_ i __ -_j__j ___ t-. 

I I I I 

i I I -~--,-1- ·----·-r _ l ___ i __ 1 ___ L_1· 
I : . i l 
1 

· : ;-r-t j 
-- __ '. ____ J __ . --

1 - --r 
w.oo 20.00 30.00 · s .oo I 

FREQUENCY (HZ) : ! 
-- ....._ _____ L_ --•-- -- .. -C-~--l-_ _.______, 

Figure A-53 

A-60 



,_a,,,:,:--f -· 

, cn° :z :w r-c:::r-- . 
'. ....J6 
. a:.• 
: ct:O 
I 1--
i u 
l-w-
: a.. 
:(/,)~ 
l • ,o:::o 
,w 
::3: 
to 
IQ.. 
I o 
: ': 

93.oo 10.00 20.00 30.00 40,oo so.oo · 
• FREQUENCY (HZJ l---·---------·-·---· ..... - -·-. --·-- -·-•·-·---.. -- .. __ ., ___ _ 

Figure A-54 

A-61 



' 9).oo 10.00 · 20.00 • 30.00' 40,00 
_________ F__RE_□_,U_E_N_CY_ CHZ}_l ___ _J . 

o:::6 
LtJ 
3: 
0 
0..: 

0 
0 

50,00 
t •• -

-1-""'--.-LJ<:~------'-'------:....-..;_ 
10.00 20.00 30.00 

FREQUENCY (HZ) 

Figure A-55 

A-62 

40,00 · 50,00 
' 



S~RC REQ 69 REC 1620 

~·1-. ~ -f - r -~-~ ·~· 
I ! 

I l I 

r~;-- I - - ( -~ f ; . 
I ! : I : 

9:J .oo 10.00 20.00 3 .00 1 40.00 so.00 1 

FREQUENCY (HZ) I 
.... ·------ - -----'---~-·--.,__-.J- - ·-··•·----· ..... 

Figure A-56 

A-63 



Figure A-57 

A-64 



Figure A-58 

A-65 



.... J'' .. C) _a:. 
a::□ ..... 
u 
w -
a.. 
(l)N 

C) 

. 1·· 

10.00 20.00, 30.00 i 40.00, sp.ooj 
FREQUENCY (HZl I 1 I : , 
~--- -- _, ___ ;..__ ---to-- ... --~ ~---'~---•· 

Figure A-59 

A-66 



S~RC REQ 69 REC 1645 

Figure A-60 

A-67 



SCJAC REQ 69 REC 1645 ' 
·--~---

' T 

.fWU C/L LONG. ~. 

<=ti.oo 50 .oo : 

Figure A-61 

A-68 



I
;· 9:J.oo 10.00 .; 20.00 
,_ _____ 

1
_ , _____ _F_f EQ~ENC~r __ 

40.00. 50.00; 
I 

10 .oo 20 .oo 30,00 40.00 50 ,00 . 
FREQUENCY ~H_Zl_ 1 

Figure A-62 

A-69 



··-·· - -- - . 
S~RC REQ 69 REC 1645 ' 

10.00 20.00 30,00 40,00 i 
FREOUENC)' (HZ) I 

Figure A-63 

A-70 



fig' REC 164 
~--···....,- ---· --~--

SC!AC REQ 
I j 
!_ ·-- L 

1----. ··-·--·--••'- ----·,···-~--~---· 
i ~CIAC, REQ 69j' R ... E · 1645 .• 
i ; I . • I ' ,. ..AEL ... G./Lr YER . · . --+----+--+-. I , I 

1 

L· .! - ! _____ j I .--+-T ·--~----..__.. 

!. _; ; - L. . i -~-+ -• . i-~-•-+------+---1 -·r-· 
I
' 

0 

' I r- ' -, .... ;.. 4-· ,. " . - . --, .:.: -l .. I -1 

.-:i-- -··-:---•--7--- . 1_· -- ·-wl t' - ... I(.. __ 11· 

:Oo . I·; , . , , 
f;'"!: ...:... 1 .• :...L• __ ___1_,i _____ · ___ I ___ ~ 

~/- !_£!~ ". ' . ±f ! :_ . - ~- J..:..; ---~-~ _ ! 
I O I -. .... ., , .. ·l ... I . 1. ... I 1 11-rr, I • . . I 1 I .· • , . : i · ..... · ·- -i-·-· ··-r · - - --- -:~r- -· --· ---· !!~ ~:_!~--P~ ~ ' . : -h-Lf :~ --= 

~: --1--- 1~.·-·'- .- I •. ~l.:.-r.'.r -~ -· __ 
1.d- ·-·:- -. I -7--:-1· · - -. . --r--~ 
CL I i ' I ' . ' ' ' 

:~: i ~ 0---,--r I --T + -
·-~ .. . •.. I. ;·-~ + ' !-- ·---t~-~-f . ..11• 

g I • I ' I 

9.J.oo 10.00 20.00 · 30.00, 40.00. so.oo 
FREQUENCY . ~tt.2) , 1 

Figure A-64 

A-71 



..___srfA·d--RE0--6BREcT6:ss I ; 
f-· . ~J{D ;Rl:I .. UB-BRCTNL..uili.~ __ '. -1----+--1--+-,--! --

! ~E,SlLIENt ~JE~lS : : ! 
' I . : - ·: s P-.EEJD" 7=· "5$"-MPH ,-- - .... ,_, ·,-

Y'. 
0: 
We, 
O...C\I i 

~~-~-

l-
I 
i 

,---

f-· ·O 
~ 

- -- I ,., ___ -· f--· ' +-: ·+--•-· -4J 
I ;· 

91·.oo D.oo 1 2J.oo 30.oo • 40-00 i SJ.OD· 
.,...!I -. -- ·- i F·REQ 1_1 ENC"'· .. 1H7 l -•·- ·;-- --·1· --r·-

: 
..:--·O· 

,c:, 

, ... 
I --,-
! 

1 I.I 11 ' 4 I : · . · .. : : ·,: 

' ' ! ' I . ·r I---- ➔• 

i 
I ! i + I -

i I i I 

Figure A-65 

A-72 

I 

: 

j ·. 

-:'.I:·, 
J. 

50 .oo 
i 

: 



·-:. p08C. ~El l_ 6_81 REC l6 5_5_ .·i i - -· 
: 'wn 1

~1-1 ,IR i:;' f'IN vi:- ~ : i ! I '-..;-f_ I 
; 

I I i . +-···t ' I J.c- I 
--'?- :-+- "--4 - ---,- L---

i 
i : 

! ·_ ! I ; ; 

i I -+- i __ L +- -i_;- ! 
--~ i -+ T --- -. i i I ! 

-~~ 
T i . I ' I I 

~+--,-J -··· I __ .,:.._ 

-·1 ------t·--
I I : i -

ii I !-+~ --t- --+-- : i I 

,·-+----□o T ! 
~--· '. ........ !··· I I .... 

;0 l ·1 I I I !~+- -'"i--t· __ I ___ I~- t,-•. ;.. __ 
- i i l i 

~ ·- --- ·- - ~- i -- .,...... ··~-
_[ _____ ~- -

~'O ! i I . ~~ 
Ulc -!- ! i -+--+ ; 
Zr-- -, '-·•• 1-c--- -· - I-- ,-,---
LL.I ; 

1 I '-1 -I -l - i 
-:.::.,~ --- ... -+ ·-·· •·-- ,_ ~- I. 

, ___ - .--- -;· --- --
c,.a:! • i 

Q:::;0 

u - c.. 

a: : 
CflC> 

i 
, .... ~~o- -

LU 

ij 3:! 
f.0--

Q.; 
C> 
0 

:9Jroo 

-+- -'-~_;- -,!- --+~· 1---·•-- --- ,_ 
: T i I 

-
I \ 

: I ! ' ! I 

I I ·i I 
I : : 

j : 
I i 

! : I , I 

' ' 

~ ~ ~ ..../'--' ~_..../ -;._I 

10-00 I 21-00 i : 90 .ao I 4 l -00 

I I I ' F~EQUENCY ~Hll 

Figure A-66 

A-73 

i 

; 

~·+- - --· ... 

--- ~:. 

... 
·-· ~ --- :...:. 

! 

=~l-~ 4 ~ 

I 

I 
I -
: 
I 
I 
, I 
~ ... : 

-
Sl -00 

i 



I ---1~··-J--

i i ; 
-T ·· · i · ·r ~ r~ · 

I -, -···· - i 
. I I 

Figure A-67 

A-74 



9:l.oo 10.00 20.00 
F/?EQUENCY 

30.00 
(HZl 

Figure A-68 

A-75 

i 
~-~-~- ---' 

40.00 



-- • - ---- I - --

1 ' 

1--scrnC' RE9-69L ~E~ 1655_ _ ·r-:-__ 
1 

____ -_~,--~_i·ll' -~~:-'Ii )-j. 
l· .. -+wo_CLLLLONG~ ' 

I ' I ' I ' 

l ;j 1' ttt;_,,!' ..... , .. 
r..:_J,____,--;,-_;,_ j ' . ' : t~ : I ; I ' :-7 
~ I· . I _· : ,>; -. I • . t·"" 1 · • ! : 

+I -- 0 -,-1 ·,· - ·_ -1- :-,-•. t ._.......,._ ,· --. ·, -~-' ..:._ __ -- . ' . . _J __ _:_ __ l 
j . 1 · J- -I ,- : - · · - __ '._ -.--•'_~- !.•-~--- t,------'~--- ~· ,..-- - ___ ,___ - .. -- t --. - ~-~---
1' 1 · i ' · .... I 
,Oa., __ 1 ._ ,_. J ........ _ ·i .. r-----1 

1 
. 

I-;<: ___j __ - : --~-i---t------l-- - --r--l--, -,--J 

1~:- -~+1--pp-~ -,-• pq_ r j 
: ~o ---i . 1~-:1_: I -•I Q __ r ~- 1 __ _! 
f ~. t-- l T- -t ---:- rf t l 
l~~ --'~~-

1 

1 re-__ q•. _ · ! ::;· . I ( , I : 

t·t,.J-- -- -~- ......1...,___ --~-

! fu~ I ' I I I ' I 
I a::o -- ---! --- i--.. · · -r---7 
j W I . I I I l 

I f ---+-,--r--"---t- -+ 
I g i ' I I ' ·+--.6..ll.....,._ __ -f' ____ t----,-----,-
1 9:i.oo 10.00 20.00 3 .oo 40.00, so.oo, 
l ___________ _!~_f=~UE~~y ~HZJ.;_ 

-~---l-----1 

Figure A-69 

A-76 



10.00 20.00 
FREQUENCY 

Figure A-70 

A-77 



SOAC REQ 69
1 

REC 
MID C/L · VEK 

R~SI~IEN~ W~EELS 

165S 

0 
U') 

• i 
·c 

' 0 7 .... 
10~ 
i .-
: • 

I c:b.oo 10.00 20.00 30,00 40,00, 50,00 
FREQUENCY . (H2l ; 

Figure A-71 

A-78 



I ..._ _____ ,....,_~--"---.-~·~--- ------

I 
. [ -- r 

j <=ti.oo 10,00 20.00 30,00 4 .oo 50,00
1 

F~~-Q-~~~~! __ \H~--.. ---~ 

Figure A-72 

A-79 



' .... :o 
0 

-9).+1·--0-0-+i --l.;-0-, 0_0_1.___2_._o_o .... 1---+-----,.-----t-~ 
~--1 - - l -~ i ...• F~EQUENC!f ., - -•-- __ , ...._.:.... ....., ~~I _ _,_ _ _,_ ____ ...;.._-+--..._......., 

·O 
0 

Figure A-73 

A-80 



Figure A-74 

A-81 

I 
I 

.-t~: 
0MPH .... 

'· 



i . S Cl RC R EQ 6 g: REC i 7 0 4 i 

i 
1-

MID R/H VER. I 

RESILIENT WHE~LS 

o: 
V: j 

0 

1
1,. ~ 
-o· 

1.-0 

t· ._ 

' I o 
~<" 

,,(!), 
-o 

0 
I 0 

] 9)+.-0-0 ---,I o-.-0-0-. --2,--0 -. 0-0-.--3+-0-. 0-0-, -4.,..0-.-00_.;..' --,Sor"·. 00 · 

L. -_._,__ "-·•··. +----~~-Q_;U_E_N_C_,_Y __ ~ ... H_Z_) .... i---4----+----1----

r-·-·s·eA·a·REtf"s1cfff'.-i7ti41-, -r-;- 1 : . 1 7 
I ' ' ' 1·· q .. ' I ··1~.··· ... ·- .. ,·1-·' 
L- .. .111 I)_ IR /H l VERI ·1 -+---T·-- . . . . ---~---+-r-t'· ·.' 
l I 1~7 I .. I i-· I .. I, . 

.. I . I. l • I ' ... ! I • l . ' : . 
I : I ____ 1---1 ___ , ' . ....._;__I 1· : I 
I -~ I . : ' . . j-- -c-1 

' I I ·1 1 I I 
~ . ' .. I ! - I - . I . I I •• 

- . l I i _ __J ___ I _J -- -- .. ' -+--+-- - II 
0 1 I I ,- ' 1 J ' - · J I I · _, .. : - I t ' ! ' 1- · I .. -. --- .---,---r'---+- -I_ -- -- -t--·-·l- --11_ :.-1---l 

I I ' : ' ' I 
Oo ' ' I : : I '1 

l
1 ;.l !---... -~ __ J_ __ .-· ~--. !_: .L .... 1-.. L--1. 

1 ·=1·= ~ 1 1 _; 1 , : · , · · ·, :~ ... ·1 
l>-o ' , : I I 77 , . I 

1;:'; --+--·r- . ~--+-- . +---+--+--t t~: ___ j ____ ,L_·_lJ __ J__~. __ ' .l4 __ q 
1~~ --tl--1 I j ' l~±±JI ; --~-~--,__! : . 

..- I l ' 

u I I I i I i l : 
1J,J-· ·,-·--r-r ,- i-·-T-.---
fuo , I I l I . j , i , . 

1 ~: : 1 c-·f-- - f-·;•·r -·+- ·-·1-~ · -I 
I ~ ~ I :- ·ii _j f ; ~- i . i--- ii 
! ': I I I 

J, 9!.oo 10.00 20.00 30.00 40.00 • so.oo 
FREQUENCY (H2l 

~-·~--+----4-- ---..--~~ ' •-·--,~ ---~ 

Figure A-75 

A-82 



t-- SCIAC. REQ 59'. REG 1 704 
- _j 

L -I I~ . 

' 0 
I o 
f-- - '+---"---,------,,----------,-----,------,----t 
; 9J.oo 10.00 20.00 30.00; 4 □ .oo: s~.oo i 
____ , --.. -~E~_U_E_N_C..,_Y __ _,_~H_Z_l__.._j _ _.. _ _. 

Figure A-76 

A-83 



i "b.oo 
L .... : 

10.00 20.00 30,00 40,00 
FREQUENCY GH2l . 

4-

so.oo 
_t ___ j 

Figure A-77 

A-84 



io::o 
'LLJ 

3: 
0 

; 0.. 
0 

10.00 20.00 30,00 I 40,00 
FREQUENCY (HZ) ! 

50 .oo ' 

--------·- -·-· 

o.l.L!:.:l-......L..J......_ _________________ .;.. 

9i.oo 10.00 20.00 30.00 40.00 50 ,00 ' 
FREQUENCY (H2l i 

Figure A-78 

A-85 



' 9l .oo 10,00 20.00 30,DD: 40.00 5 ,00 
FREQUENCY (HZ) ' : 

--·------ ---- .... ..._._ ____ , ---•-----'---4--+--+---+---

Figure A-79 

A-86 



-· 

SOAC REQ 69 REC 1704 
AFT 'C/L VER 

i 

i 
' -- ! 

I RES::J:LIENT WHE~LS I I 

·i -; (---r - T 1-- ···· i ~~~EJ·= ~o ~PH l I 
1-J' , . --tTRAf:K ~C1I~ ·=-·p:-- ---r-: ; -I 
i . I dROSS WEIG~T = ~05400tj LBS: I 
,-- -i·--cr\R ·coNP.IG-.1· = ·rrraa-·rrn1:rsitrY __ , 

: ; I I CA ! I • I ' I 

l I --•- 1- · 
--- - ; t,_. _I , . I ! ·. t -.R : - I -+_ , . --·_1• 

I : I I ' . : . t I -, 
.,._,________ I · I -:-r --·-· 

- i : I •-~ -+ '-J 

... 

+1 -1· r]·I -~-t_J __ -l----
1 . I · I . I : i 
' , I I j 

I r : 1 

1 l ' I ' _;_J __ ·_l 
' I I 
j I i 

! 
_J 

so.oo : 
i • I -----~~ 

:J 
I 

I 

10.00 20.00 30.00 ,o.oo. 
I 

I sp .oo l 
FREQUENCY (1:12) 1 i , 

t --i-~ _..1.--,_. __ ---1. 

Figure A-80 

A-87 



,._,, ·---·~ 
S~RC REQ 77 REC 1620 
FWO.C/L VERT .! 

RESILIENT WHEtLS 

SClAC REtf 77-REC1620-i - .. . __ ! _____ j T -·-: 
- .f.WO. C/L. YE.RT __ 1 ___ L ___ ~-- ___ J._ . 1 ___ _ 

I
, : : :. ' ' I i I 1 

J. -
I 

0, 
LI)' 

i . 1 I '. . i ! ·1 
--l---t- . -L- ' - :_ -,! ---' -------..J.---- ,· ~- ·1' l ---- ~-r-- j -~,- ' 

l I l t 
0 ------· -•---,,-~+-- -- -----·-1- .. -~---+--- -

j 
·• 

. - ' ---1' ---~: . ~ -~; ~--~ --,- -·; - -

l>-o 
'1-("l ...... 
'CJ')o 
'z 
i~ 

a:::o 
·W 
,:3: 
'IP·-· 

a.... 
0 
0 

9J .oo 

! 

-----~---r-.-.- .,._-, __ -,- ___ J 

i i 
i t 
~ , ___ :!_ I 
\ I I -- .:.---~ 

: i l 

·----+---+----~--- -j--+-
1 : ! · I 
i ! ! j . I . ' 

'--···-··•-·~' ____ .J___ .: -- - -: ----.--~- -7' __ J 
I ; i . l 

i--~-__._ _ _..__ . -__ J I 
l .. I 

I I . I I 

-1~L-~J_ L L_; i 
·1 

! I 
-- -+-- -~ ~; -

10,00 20.00 30.00 40.00 50.00 
FREQUENCY IHZl 

Figure A-81 

A-88 



I
. SORC REQ 77 REC 1620 , 

MlD C/L VERT r. , . , . 
I I RESIILIENT ! WH~ELS ! 

[ -:;::-] I · '. · : ;sPEED =.= 35 MP~ 
.; ---· ; --TRACifC SECT-ION t I . ' -- L ... 

~ 
' PROSS WEIGJIT =;= 10 5, 0:00 +'BS : 

-- - -
1
- - '.~ GQNF:ro--. -= -H'3!GH DENSI/}aj: 

7;; I · i CJiR 
I I J 

~c;; --l - -•- __ , _____ i_ - i--..,---i 
• i : ' · I I I 

---y-- - - ---- i- - -- -r----;---: 
o 1 - i ; l §: -- i --·: --+- - :----: 

l-·!•11, i·i~l 
~~ -+-"°,--r-,---i----; --~7-- I • I i 
Sb --- . ------. ---+-- -- - : -i--; --1 
~ - _____ _II_ -~-~-__ !_ __ ) __ _!____ . : ! ➔---·+7 
cco . ! I I I ra: --- -!- --··---·- -------· --· --- . ______ , 

iw I 
I a.. l r .__. ,c_ " 

0 

o+-~r__:._2..!;::_:::::.__:=::::::::;=:::::::'.'.::::::'.._,...:::=::'.:.._:::::;:::::::::=::::::::::::::;-
lC~CO 20.oc 3G-GG 

FREQUENCY (H2l 

t---- -- -T-· - ---·· -

1 SCIAC REQ 77 
! _ .M 1 D .;CLL _\IE RT_ 

! i I ··; i-- -t---l--t- I /----··-+-----. 

j_ ~ ! ___ J _l_: _L __ L----~ ____ L__ 
l O ! ! I t ' 

,~-r~ ,-- -~,-• 
,Oo ·i ._.,.. 
:- •·· ! 0 

I 
; ;,-
1 t-~ 
; t-t " 
i(f.)o 
IZ 
I~ 

10.00 20.00 30.00 l 
FREQUENCY (H2J : 

Figure A-82 

A-89 

40.uO 50-00 

40.00 so.oo 



0 
LI) 

0 

- 0 ' .... 'o• 
'....,o 
i • 

SORC REQ 77 REC 1620 
AFT C/L VERT 

RES ];LIE~T o/HEELS 1 

I 

0 

o+-___!\,o£:!__l~:::::::=:::=::::;:::===::_,,:::::::===::::;=::::'...::::::::; 
10.oc 20.co Jo.co 

FREQUENCY (H21 
40,00 so.oo ! 

f s6Rc REa 77 .. RE~ 1s20 

r-... AfL C/L1.V£RL ·-- --·· 
I ' I • ' 

~
• -:r : I 1 ; : 

LI) ' 

·o 

;'.:~ : I :· I ., _...._. ____ i_: ____ _;,._ 
~o ; • : I 
w : ! ' ! 
O 7 . . ' -y· l - ; '. · I 
_iO j ! i : ' ! 1 

: ' ' 

~: . ··,--~-~1 ·--(----:--:--+-~-i----t---~--JI .. 1· 

t- f l ' · ~ i ' j I 

~- L.~.i- - I ____ .' I -- ' ·--!- .... 
0... I i I : 
({j~ . ; . i . I 

0::::0 --·-·r-··-·- -~t--:--~ 
' I 

~ ·--,--··· i ! i ~ ,----·. ,.. - .. - .... -r-"- --·➔ 

0 
0 _..,_.;..i,.,_,_,_ _________ __,. ___ ___,,..... ___ .,.. 
9J.oo 10,00 20.00 30.00 

FREQUENCY (H2) 

Figure A-83 

A-90 

40.00 so.oo 



SCJRC RE □ 77 REC- h04- : 
FWD C/L VER,T __ ~-
RESILI~NT WHEELS: 
\ ' : ' 

0, - ' 

9l.oo 10.00 20.00 30.00 · 40.00 so.oo ' 
FREQUENCY (HZJ 

SCJRC REQ 77' RECl 704 
_nm : v£R'r __ i 1 i 

!, i 

' I ·· -j---· -i 

. 
:oa::, 
1--0 
:~~ 

; >-
'1-:g 
! ,...... :" 

1 U)O 
iZ 
i u.J 
to 
i.J; 
La:. 
1e:o 
;u 
·W
I a.. ! U)g,; 
'o.:::o 
'LL.I 
I :X 
•ID 
'a.. 

0 
Q 

i , i , I 
.. _;.,_-~I· _j_-->--' ____ J __ _ 

: l 

' 

I . 

' I r 
-t '" - ~- --~----+- !---+ .. -: . --i 

I . ' ,. I L : .... 

---!-- ~ .. ;---·-·--'--·- f---f----; ---:--2 
I r' · 1 I ! : , l 

_J__ -+- -- ' ·----·-- _, __ -+---- '·- -+-. ~ : 
I I I I . . 

: . L __ ! _j __ l - _[_j __ ~--J 
• I I , , r ' · i 
1 · 1 ,, 1 1 · 1 1 
'---¼ ~------ - - ~ -1---~----- ~ L.....-....- :~~--

i -1-' · fl' :l .. l .. I ! · I 
' t , , I , -i· · r-- -1 ·~-~ •_ --~----t- · . 

. J·---t-~-1---~--J-.: .. J_ ___ : --
' I ' I 
I t ' • ' ' I 

-l - - - I_ - _;_ ~--' -- 1 ___ ; __ -~ --t- -- - ~-·-, 
f ! 

+'--'---' ...... "--'-"'-T-----------,-------,------.-
9) .oo 10.00 20.00 30.00 40.QO 50,00 

FREQUENCY (HZJ 

Figure A-84 

A-91 



- 0 ' ..... o· ....,o 

• 
c:, 

SORC REQ 77 REC 1704 
Ml □ C/L VERT 
RESILIENT WHE'LS 

I . 

i 

. ; . l 
.. :~-- . .,,, , ·-·1 
~ ' VI\__;_ I 

10.00 20.00 30,00 
FREQUENCY {HZ) 

SORC REO 77, 

~- _t:1 lD .. C/L VER 
! 
l 
i c:, 

I "? , 
' -o 

I 
:"-·-
'' I~~ 
j"''b 
J 
J._, __ 

I 
l>-o 
; r-P') 
i-r-:-t,"' 
'U')o ,~ 
i t::l -· -- . 

....Jo 
a:~ 
o:::o 
I--

:~ 
i a.. 
i CIJ:;! 
L . '". , a:::o 
jw 
i~ 
I a.. 

0 
0 

Figure A-85 

A-92 

40,00 50.Q0 I 

40.Q0 so.oo 



- SCJRC REQ 7·7 REC 1704 1 

.. AFT C/L VERL. 
RESILIENT WHEELS I 

' ' ' 

0 
V, ' 

'..J 
I a.. 
;~-

I 0 

'::.:::-: 
a:o 

:Lu 
IQ.. 

10.00 20,00 30,00 
FREQUENCY lHZJ 

SCJA{ Rfrf-77 REC-,. 7Cl4 ___ -·-
- - RFI .C/L VER.T ., ..•. ,.. .. 

----' -- ·t 
0 ! : 

l V, 

0 ··-:· ,- -~ -, ··-

l - ---·'------

>-o 
1-..., 

U)b 
z 
w 
Cl -

_Jo 

a:~ 
a:::o 
1-
u 
w-
0... 
if.)~ 

a:::o 
Lu 
3: 
D 
a.. 

0 
0 

r 

.l. 

so .oo ' 

-j-'-'_,_.c::.:...l~---,----""'T"""-----,.-_;_ __ _ 
10.00 20.00 30,00 40,00 so.co 

FREQUENCY (H2J 

Figure A-86 

A-93 



SCIRC REQ 77 REC 1623 ·1 

FWD C/L VERT 
RES:ELIErT WHE:a:LS i j 

' ~: I : : S~EEDr-=-ls-~PH f i I 
0 '--· 1RACK-S-EC'IlI-ON-!-= .. ;i_I, ... ' L----l- ~ 

' GROSS iWEIDHT! = 05 ,10001 L~- i 
-- ' . -C-f.,.R--CON-Fl±G--. I-=-- Gli- ~I ... ·; 

' I I l I AR I I··· + ---- __ , -+- -- ---i---- ~-~-r' : 
_ . _ :_ _ _ _ __ 1 I ! -. 1 

-· 1 i I i -i i ! -- -- - i 
1 I I:'-~--+--! 11 j -~-j~-r··-·r-~-Fl. ! -r-1---t-~-I 

,-~- ~-1-1r-~,c--r:-- --.1.
1 

' .__ 

·;: .. ;o · - -! · --;- --t--.... 1--r- - i 
: a: , . ! . ! ·l . -l i ! 
- E- --1- -~--• -- ' --'-----'-----+---- 1 
a: . I I ' ' ' 

0 j l i l --~, 1 
x::'"7 I i _J_ · -

-cr:o ·-r· - --- --r---, -· __ II I -- I 

:~ , I .. , - :, 
, I l 

0 

-- - -- I .. -·r-,-1 
o~~!,_~~::::::==::::::;:::=::::::::-=:::!....;::::::.::::::::::==:;::::=:::::::::==;-

U).CD 20.00 30 .. 00' 
FREQUENCY (HZ) 

SCIRC REQ 77--RE~ 1623 
I l 

nm. :C/L.: VERI 

I +--. 

. I 

I I 
I o 
L -~ ! _____ J.. 

0 

Figure A-87 

A-94 

4C .ca . 



• 

S~RC REQ 77 REC 1623 
Ml □. C/L VERT 
iESILIENT WHESLS 

O· .,, ' 
S:PEED = , 3 5 'MPHi 

' I ! 

- ··---• TRACK ·S-Eq'l'-ION- = II --- , ----- . 

- C) ' ~ 

GROSS W~IGHT ~ 109,000 L~S : 
- - , - GAR~ C~F-IG~ = HI$-DENSI'I':Y-: 

i ' I I CA:R l ' I I 
I : I I I I I : i ' 

---~--i-- ·1·-- i---- --·-- -- -r- -•----r 
• i . I : i ' ' I ' ! 
-- - - -j----i - - : -- --- -+ -,--- -; - t -- _, ---1 
~ __ -tJ_jl ⇒: -__ [ ---~-C- --;-- _; __ -~ __ ,I! __ . ~ 

· i ; . . : t I 

:! -r --~-I ~r=:-= --r-tJJj 
~C) ----1 i_)·-·(-+--- -- --·: --~--!----:-
:.:::-: ______ I L_ -"·- - l 
(CO ---1~ I - ~~-, -,r~-
W 
CL 

I ... 
'' Oo 

I' ........ -•c;; 
I 
! 
r 
;>-o 
I I-"" 

~c;; 
;~ 

;o-
j ..J~ 
I .0: • 
I 0:::0 

j 1-
1 U ,
I CL !U)~ 
+ a::::d 
lw 
: ::3: 
~D 
i CL 

0 
C) 

·-- i --
! 

- _..,.!. 

I 
·----(-

-~.,__..,..;..Ll,,ll"T-----.-----1......L-------...-
50-00 • 10.00 20,00 30,00 40,00 

FREQUENCY (H2l ; 

Figure A-88 

A-95 



0 

S~RC REQ 77 REC 1623 
Rf.L C/L :_ VERL_ 
~ES!LIENT }'IBE~LS 

I 

( 

·-+·--·-~-----·---1--.--·--~ 

-~7 
: I 

! 
~-r- - -·- ; 

!- I 
' I . l 
·-----~---· -·'---!-- ! 

: ' I ' 

0-IL.:.ba:~'..!::;::==::::::::::::::::;===~!:::=====::::;::===:::::::::::::::::;-: _! 
9J.oo 10.00 20.00 30.00 4b.oo so.oo: 

FREQUENCY CHZJ 

SDRC REQ 77 REC 
N..I c.LL'. YERT 

___ l...,__, __ 

O· - ' 

_(" 
a:C:: 
a::;o .... 
u 
w-
a.. 
UJ~ 

·a:::·o 
w 

' -----· --~ 
,_ 
' 

I I 
- _, _____ i .. ---i----1 

. i l i 
---~- -- :---~-- --- -- ___ '. ____ J ___ .L .. --1 

- ,- i ! l i j ' I 
.-·--j--·-y---. ,-- 1-- -- - ---1---·-t-- i. ---: . -- +-i · I_J__ ! 

-1 ! : ' 7 
• I • --,---t- I l•1l; ,,--r--jl 

-~ -l---L--. -- 1 ! -~ _ _r_ ____ i_j 
j i ; j 

_....,... ---- -~ -- •. --..J- ----~' ----
1 

f :3: ; ' j ! ~- . -·- ! _J._i 
I g I j t- 4'-.!.1...-'Jl...lJ. ...... __________________ .• ! 

. 9J.oo 10.00 20.00 30.00 40.00 so.oo 1 

l FREQUENCY (HZ) ' 

Figure A-89 

A-96 



SORC REQ 77 REC 17p5 

FWQ_C/L VERT -•-, 
RESILIE!NT WHEELS: 

10.00 20,00 30.00' 40.00 so.oo 
FREQUENCY (Hll_l 

' 0' 
I___-: 
j 0 

10.00 20.00 30.00 40,00 so.oo 
FREQUENCY (HZJ 

Figure A-90 

A-97 



r - SORC REQ 77 REC 1705 
t1IO ,C/L I VERT 

···-·· .,. 
! I 

t-l -I RES;=-~-~~NT '.WHE,ELS 

I o i 
; '--~--- , _ .. .1- _ s.EEED = aoJ.MPJ:il_ 

I TIV\CI<i SEf:TIC>N ~ II: ! j 

(D 
0 

-·- --- . _qaoss WEIGHT . . . lD~-~-0- 1tB8- -~ 
I- 'CAR: CO~FIG. =i HipH J?EN~ITYJ 

___ L_ , ____ J_ ____ '---'-CAR-- , ___ L ___ J 
' ! , i ' l 

! : , i f i . I 
' -t--~---·;···--t -·-~ --+-+-t 

I
. I i : i - - I l 

-· ------ ____ _j__-t-----1-~---t--

1-=---+--,1-C_.:...;_.;._,_l _ ! _ _l_i_.l ___ ~-~i~ f ·, I _·_I ~; . 1-i . I I ,, I 
~ci +- -- ___ II i --+-t--rl__ , -1 • 11 

1,, -" . •-- -i I I . -! _-
5~ -· ; ·_. .. -·j-•-·-• --·-1-·· ~--+--J--1--'--l 
°=-: ---------·---i.~ _ __l _____ . ___ L __ · _i _1: __ Tl ____ ;_.-4 

' l I •.. " I'· ·1: . . i· : • i ! . 1 

! ~ . - ._L. ' ; f 
I 

l l '1:l. oo 10.00 20.00 30.00 
FREQUENCY CH2) 

40.00 so.oo 

· - ·s □ Rc-Rtcf 

j 
tt• -

1 0o 
1 ....... 
i~-c;; 

l~ 

J1ill 
I 

i 

' 
·r---r•• - -·- -~· 

I 

I 
I 
I 

' I j - I 
. _,,___! , , l I 

--i- • ·r_ - --.-_ ~-~ --- r- - --,--- r -7 
i ; . j •. •·· j. :: I ' : .... I i --1 

-1-··-1--~---1 -r--1-~ -i---r 

----:---:ii· i -•· 1 ..•. ;7···· --t +1-~' --~-~-------f--r-11---+-i -- i -,-I:--:..-
-. j • i .. \ f.. . 

--: . - . ii __ - :- . -,------L----.11, -----+----! ___ l __ l! __ 1t 

I ! . • .. · 1 > • .. ·1 

: ___ -!--+---+--+-- --~--; 
--- -i --~- i --i- -- .. -·- ! --- . i -! 

. I . ! 
I ·I 

10.00· 20,00 30,00 
FREQUENCY CHZl ; 

Figure A-91 

A-98 



SORC REQ 77 REC -1 7 □ 5-

RFT C/L,VERT _ 
RES~LifNT 'WHE:ELS j 

0 
V) ' 

r-
___ $_PEED ~ _ _8Q MM 

' - 1 

0 

TRACK SECTION = rr: . ' 
,.GROSS ..N.$IGHT .. # __ 105., _Q~O ,.LBS .. .J 

iCA~ CO~FIG. = HI?H ~ENSITY1 ' 0 ..... 
o· _o 

' i ; I '"'"R , -! -~-----•••• ,J --•-•fu ,! ~ 
i , I ' 

: . 
I 

. ! ~--
! 

: 1,J;j·------·+--
1 Cl I ::::io , .... ~ 
r-;:.;o----+----+--
1 ...J 

I a._ 
':E·-· la: 
1 ~ 
i .. ~ .. 
:a:o 
'w 
, a,_ 

I 
_ _! ----

1 

I . ' .. I·+ --r-- , ---

10.00 20.00 30.00 40.00 so.oo, 

I 

SCJRC 

' o! 

_J' ... 
a:~...,,_-~---· o:::o 
1-
u 
W
C,_ (/)s 
a:::o 
w 
3: 
0-, 
0.. 

0 
0 

FREQUENCY (HZ) 

I ! I 

! J_ i : , i·--;---,--T--; 
_ _;_ -~----L_L __ , _____ ! 

j ! ; I I I 
I I , I ! ; ·: I , --i--·-t-,---- ,--- --y 

, l r ; 1 

' :4 ~---+- -- -i- . 7 
_L -· -- __ , -«-

' j j t 

I ' I . I I -----. -- --- • --- .--r---:7----1 
,+Lcc..:..>..C:.......L!~<-1_..,._....,... ___ ......,. __________ _ 

10.00 20.00 30,00 40.00 50.00 

l 
FREQUENCY (HZl 

Figure A-92 

A-99 



SDRC REQ 77 REC 1624 

0 

~l 
I 
I 

(0 i-
'I C: 

• 
ID , ~o 

,(.'.)_• 
-o 

·ur-
Cl 

'::::i~ 
l ' I- -· 

,-0 

11 

i ...J 
i 0.. 
; :c 
'a: 

N 

:,c: C: 
cco 

:w 
Q_ 

0 

C? 
7J ,00 10.00 20.00 30,00' 

; 
r 

r-- -

I 
l -

t 
I 

FREQUENCY (HZl I 

SOAC REO 7T REC 16?4 -~-- -; 
£HD C/LYERL _i_ -+---L- - ' 
I I ,1 I : I 1· 

I I , · t · t 
! l I ! ; 

_ _j____,._f ____ :_~-•-- ..... ~-•---L--~- I~•- j -

I 
0 I i , , 

' ' : I I , ______ ---- -- -L 
0 ' ' ' 

10.00 20.00 30,00 
FREQUENCY (HZl 

Figure A-93 

A-100 

40-00 50,00' 

I I 
_: ~-- l-----, 

: t • 

-, 

40.00 50,00 ' 



r 
I 
I 
I
I 

SOAC REQ 77 REC 1624 

t1ID.C/L VER.T 
RESlLIENT WHEtLS 

o. ,.,, 
0 

10.00 20.00 30,00 
FREQUENCY (HZl 

1. ·--• -
' i -·--
l 

i -------, ·- -- .. 
40.00 so.oo' 

r--·--seJRC REQ 77 
I ; 
~ 111 D .LCLLL \I 

! 

--r--l . I 

' ' ' I 

I ---....-i-- -r~-t: __ --+-~ I . '. I 

- '---r--:-r-- -- i------;-7· ...........J 
i I ' ' I 
l __ :_ __ 7--- ---~ l __ .j__ __ J 

i ! ; 1· II -1' -- '11 I 
I : • - I TT--1~-~r-- ---;r-1 -1 

--,-+--- :----t--- '--- - ,----i---,--- -1 
I I i ' I I I ! i 

i I : . i I 

-. ··--t---·: - --·t-·t--:----: 
! ! ! : 

a:::o 
j~ 
i-0- - ----+ - ----- ----------- - ---1---- -----

a.. 
0 

1 0 
-4'-'>--....t.-=.::;:--------....L.-,J..----r----..--

9J .oo 10,00 20.00 30.00 40,00 50,00 

FREQUE~~~- ___ :H~J j 

Figure A-94 

A-101 



SORC REQ 77 REC 1624 
AFT. 'C/L, VERT_ ! __ 1 ___ _ __ _ 

RESILiiNT ~HEELSi 
I · • : 1 1---- i-·-·---·--- ··••--~ -~4~~~ ---~----~~---... ~-~ ---, --~- , l 

I O ' I ; : i s l?EETi = i'~ 5 MPH -
- , ' ,I, -'-1 r-' I 

·- 6 ' - ~~ T-RACK---PEC!.JtlON ... :;;.-III.!. _____ , ______ --·~ 
: GRoss;wEJGH'r = 1os1ood LBp 

- GO 
' 0 o· '...,.o 

• 

I 
'"U:1 -· 

'□ .... , ::::>o 
1-: • 
,-,0 
_) 

a.. 
• :C·-· 

a: 
(',I 

':x:"': 
a:o 

,W 
a.. 

_J 
I 

I 
I 

_; ---CAR-.C-GNF-I-G .J.- =- HIG-li- DENSITY 
I i I I I !CAR' i i ' 

1 1 I 1 ... , . 1- 1 

j_

4
i __ j I _j __ ; · . 

1 j I i 1 --+------1 

i • · - , l -- i • -t- ___ j_ ___ 1_,_L_ -

i : 1 - i - i ···· I i -
-i-- 1· ~ l ! . T7 . 
·+-·--1-~----+-- __ I __ 
I -· i ! I 
-,-·-r--t---, -,---
: . . ; I I 
j ! ' 

10 ,00 20 ,OG 30 ,00 40,00 50,00 
FREQUENCY (Hll 

SCJAC REQ 77 REC 
__ ...AFT_ CJ.L • VERT 

1624 

' : 
; I : 

~i-t-!-
1 T'l' -
lo(D 

-- '----
I 

p:~ 

9).oo 10.00 20.00 30,00 40.00 SQ,QO I 

FREQUENCY IHZJ 

Figure A-95 

A-102 



SOAC REQ 77 REC 1706 
' , 

nm .. C/L VERT __ ; ____ .. - ~--
:RESJ:LIENT iWHE!ELS j 

! 
f 

L 

!0,00 20.00 30.00 40-00 so.oo 
FREQUENCY (H2l . 

Figure A-96 

A-103 



. -
! SORC REO 77 REC 1706 
I 
}~. MID C/L VERT 
I 1RES ILI;NT 1WHEELS 
l 

I ____ i 

o' 

0 
.. .. .. S_P~E:D ,_ 80' MPH 
TRACK: SE~TIQN - III . 

<3RQSp w.~IGrtr . := _ 1.Qs, QOQ _IiJ?.S... _: 
(I:) 

0 

CAR. CONFIG. =1 HI$H DENS'ITY! 
CAR_ : L 

0 

<D 
0 

lDo----·-··· 
Cl 
:::::> 

_1-__ 

.. ! 

~--+---~---· 
l.LJN 
l'.L.O 

0 

10.00 20.no 30.00 
FREQUENCY (HZ) 

10,00 20.00 30.00 
FREQUENCY (HZJ 

Figure A-97 

A-104 

I 

40.00 so.oo 

40,00 SO.OD 

4 



SORC REQ 77 REC 1706 
.. AFT .C/L VERT. 

RES :J;LIENT WHEELS i 

0 

! . : 
-1 ----·-~ 

of-:-~_:__~ _ _::::=:;:::::'..-::::::::'.._,.:::::::::::::.::::::..::;:::::::_-=::=: 
10.00 20.oc 30.co 40.CO 50,00 

FREQUENCY (HZ) 

r·-·soAC REQ- 77· REC f7 □ 6 r __ ~fT C/L VERL --,. 

-+--, 
o: 

--'~ a: . 
n::;o 
1-
u 
IJ...t 
a... 
(/)g: 

n:::o 
LJJ 
3: 
Cl-
a.. 

0 
0 

,_ ----l-~-

! I ---·------ .. -

---1--

-·-~ --- ·~-- '~- •4••-----

! 
! 

--1 --.......- . ' -- --~· ·- ~- - ,---- --
i ' 

-1----, --j 
I ! l 

I 

i 
--'------f 

-+'---'-''---'c...:.l.,;::...._::.._._ _ _,... ____________ ,... 

40-00 50,00 I 
I 
(. 

10.00 20.00 30.00 
FREQUENCY (HZl 

Figure A-98 

A-105 



J_ 0 .. "" 
; 0 .... 
i --""o 
' . 

'l'. 

'Oco 
:-o •• 0 

10,00 20.00 30,00 i 40,00 

FREQUENCY {H!~l----~-~ 
so.oo ; 

10.00 20.00 30.00 
FREQUENCY (HZl 

Figure A-99 

A-106 

' -- ,-~ _.....,. 

. . I 
:--· -·:--j ~-, 

-- -- - · --r ---i 

40-00 so.co 

I -r 



f 
l 
t 
I 

i 

S~RC REQ 77 REC 1627 

MID C/LVERL 
RESlLIENT WHEELS 

C> ' 
ll') 

I 
I , . : 

_ S PEEO __ =_, 35 .... !Ml?H., 
0 

TRACK :sEdTION =: rv : , 
GR081 wE:rGH'I'-. ;::: 11.QS;.,.o.op .. LB.S. __ : 

CAR CONFIG .• = .HIGH DENSEY 1 I I I ' ' 

. .. J __ L_. :.CAR .. __ L . -1• 
l t ' I 

I I : I t I 
' i ' ' I I - , __ _, ___ ··r-·-·r-r-· 

1 1 : i · I 
. : 1 . r I 1 

l I I t •--~---,.wr--+-•-• -•,-•-
' , j I ; I ' I I I I · -. r- --i-----r---r·--
1 ' , I ' . , . I . 
1 

I : I ;-·1---
j I ---~-~~-~ 

0 

0-¥--::::::,,_:!::f.__:_.:,..._::...:::::::::::;:::::::::=::::::::......:::::::=:::=:..~===========
i 9J.oo 10.00 20.00 30.00 
L ________ F~~9UEN~!. (HZ) 

40 .oo 50 .oo 

+-------· --
1 

I 
--- ___________ j 

10.00 20,00 30.00 40,00 50,00 
FREQUENCY fH:ZJ i 

Figure A-100 

A-107 



SOAC REQ 7~ REC 1627 
RF T .C/L VERT 

RES iLIE~'l' WHE]$LS i 
I ; ' . I 

··--- j--~ --·-- -

--'·· - _J_ ---- --~ -----. -- - . --·-· ------• -- . - - -

O' 
ll)' i ! l SPEEDi = 35 !J1PH i i 

· trRAeK-~Ee'PI0N' =- 1V--\ · ·• ·: -·--·' ·o 

· GRbss ;WEI'.GHT = 10s ,;ooo: LBqi , 
r,- .. ,"'A~if'!.'T,.,, .. ,, ____ HIG.a -r:rENS·ITY ' 

<tl\R ' I 

10.00 20.cc Jc.cc 
FREQUENCY (HZl , 

Figure A-101 

A-108 

4G.OG 

"--t 
I 
' 

50,Gu 



9J .oo 10.00 20.00 

!--•---
FREQUENCY 

[ 

SD RC RE~ 7 7 RE 1 1 7 D 7. i . i , 
_ EW.□ -+.CJ.L .. VE.RT ·--1·----·-'"----~-. __ , __ 

' I - 1· I .. . . i i i i 
I I ! i : I : 

I . 7---1·-1-------- ----- ,--
1 ~; I i L _. · . . . _._ ·- .. t __ J __ _ 

0 ' ! 
i 
i..,. 
I' ,oo 
! ....... ..... 
'. .. . 
I 0 

9:i.oo 10.00 20.00 30-00 
FREQUENCY (HZl 

Figure A-102 

A-109 

40,00 

,-
1 

l ~~ ~-1 
I I --r-·-, 

I 
;--,--~ 

I I 

- 1--
1 

--· so.oo : 



r-
1 

S~RC REQ 77 REC l 707 ' 

MID _C/L VERT 
:RESILIENT ;WHEELS. t 

I 
t l O 1 ! 

---
6 

---·----.--- ___ S_P.EED == 80 .. M.Pl:L ___ , __ _ 
: TRACK 'SECTION == IV . · 1 ; __ J -- l---~-WElrGHT.;::: :105~00.0 ..LBS. __ : 

«> ! ' i ¢.AR lcoNFIG. = HIGH n:eNs J;TY I 
0 I I I I : I : 

G~ ) F-f T ~- -: J~~f+--'!; 
-~ci - ---,---T --~--t--t-+-t-·-11 
:::::i I : 1· : · · · : · i I · · ; 

.1= ' : . I , ' -- r-T-r-·--r--t ---~--:--t---r--
: : · -_ · · l - ; - I ! ! ' 
--,-. : . - --.,--~! I -r:-J 

I I • I o 

----+----!--------➔ . __ j__J_ 
' I ' I I 

. l 1 

10.00 20.00 30.00 40.00 50 .cc , 
FREQUENCY (HZl 

10.00 20,00 30.00: 40,00 50,00 
FREQUENCY (Hll j 

Figure A-103 

A-110 



10.00 20.00 30.00 
FREQUENCY (H2l 

1-----

SCIAC REQ 77, REC- f·}of-' 
.AFL~CLL :.VERJ __ 

10.00 20.00 3 □ .oo 

i FREQUENCY (Hll 
/.- ---- --- --· 

Figure A-104 

A-111 

•-! 

40-00 50.00; 

40.00 so.co 



i 

lw--

I (l_ 
t · ::C 
I a: 
I N 
' 0 .::.:::: . ,-a:o 
,w 

a.. 

0 
0 

.. 9J .oo 

L--~-
10,0Q 20,00 30,00: 40,GO 50,00 

FREQUENCY (HZ) i 
-----~~--. I ---,~------•--- - ' 

+-" - -~-------- -·-----··------i S~AC REQ 77 REC 1630 
,- fWO_,C/L:_\IERl h L-----•---
' ·5 

! >- <t> 
;1-0 
i~r-:!i. 
i Cl)o 
,z 
iw 
to-
I ...1;; 
t~c;:; 
I,_ 
1w 
1 ~--
1 Cl)~ 
!.. • 
jO:::O 
!Lu ) 

'3: i tO - -- - . 
'a.. 

0 
0 

I 

' . 

_..,_.,___,.,.-'-"--_________________ _ 
9:J.oo 10 .oo 20 .oo 30 .oo 40-00 . so.oo 

FREQUENC'f (HZl 

Figure A-105 

A-112 



SORC REQ 77 REC 1630 
M 10 C/L. VERT . 
RESILI~NT WHEELS 

0 
II> I 

0 

i 1 . 
. I 

• ; _____ 
1
_,._ ;l:l?EE1p =.1 ~5 iMI:H_ t -

I T$CK: SECTION =1 V '. . I i 
; ___ G!Ros.$ WE.IG!tt. ' _lJl5., QOQ. I,.J3-$ _ ; 

_ o . CAR: CONFIGj. = HIGH qENS~TY ! 
~~- i _J _____ ~ : __ .i CAR. _____ : ___ ~ 

·~ - -;- --i - . I I . i-, -~ -1 
9~ ---~~L I ---i --~ -·-·-+--~l: ·-· 
'2i- ---+~ +-+-+-- : ·-- __ _11--:- :"~i ; -:~ 
:::i~ : • i . i I . . .. I .... : . l. : 

;::c;;, - +--;---+---:--- i .. - ·---1-~--.:_•- ➔--.'._.-·tjl_-'- j a:. . I . i ... I . ! I 1 . 

-~-- ----;-~-+--~, - : --- :-- - -- : ~---- -- . : • 
0 1 ... :. I , , I , , . 

::s::-: I ! ; : i i f . I 

a:o ----- --- ' -- · f---- '. ·- 7---f- ·7 
w ; j I . I ,. ' 

a.. ----,.--.. I I I ! 

o I 1 : . r 7 --i 
0 ~-! 
9:, .oo 

,·a::;o 
1w 
; :3: 
•O· 

a.. 
0 
0 

10-00 20.00 30.00 
FREQUENCY IH2l 

40-00 so.oo i 

10.00 20.00 30-00 40.00: SD.OD: 
FREQUENCY IH2l 

Figure A-106 

A-113 



SOAC REQ 77 REC 1630 
AFT .C/L VERT - - -i. 
RESILIENT 'WHEELS I 

-- - _: • ; <~ 

o: 
"'7! 

1 
, ' S PW.ED '= 3,5-MPH '. L, ! t'" l ! 

-- T-RA\,;;A. -S·ECT!I.QN_1-:: Y . , . 
0 

L_ __ 
I «) 

7 o 

,. 
j -

I U) I 
:.--o I 

i ~c;; ---+-
i 

GRGSS :WEIGHT'.= 105, poo I 
LBS . ! 

-CAR -OONF~G. ~=- EtrGH:_nEtlrs.11:-:-:::. _; 
___ :, --- -•, --·- i! -- li ___ J, __ fR ' I I I ; __ ......._ ·1~,--- ... 4 - - ;-- ------ --, 

I : I : I ' I I 
' I '. ' ' I I 

1 r- l : ! ~ -· ·- J_ - -~. -·-"-1 · -·•1' 
i . - 1 ·· · : , I ·· · --~,' ---+--· J --1-- .. ;-----:----:-----!- :- ----1 

i I ! ! ! ! ! ~ . l 

~ 
i ::,6 
j.l-. 
i ....... o 
I ..J 
'CL 

I- i ' I j ! i I ; J ----,- - ·-t---,----i,.._--,--·r r· ·-r--11 
i I ! .,, '. i .. I, l I ! .. i ,,. 

---.' ! I ' I : . I 1 

:c--
a: 

. N 
' c:, ::s:;:. 
a:o 
w 
0... 

0 
0 

9J. 00 

-r----,,:- -I :- 1 7 J:---~- - i -- -;-- · i 
-;--· - I --r--· -- ~----r---1- - - :-1 
/ ! -I·- l ; • ; •. ; 

- _l_ __ ,+_.l __ ..,_ -- __ :____, _ _J ___ ~ __ , _ ____j 

I . 

10,00 20-00 30,0C .;c.oo so.oo; 
FREQUENCY (HZ} 

SOAC REQ 77 REC 1630 

-
' 

10,00 20.00 30.00 40,00 SO.OD I 
FREQUENCY (HZ) 

Figure A-107 

A-114 



S □ Rt REQ 77 REC 170-9 

f~ □ - C/L VERT. l--·--·: __ 

RESI~IENT WHEELS i 
. ' ! 

0 
II'> ' 

: 0 

- 0 ' .... o·. __.o 
Ill 

10.00 20.00 30,00, 40,00 so.oo 
FREQUENCY CHZJ i ··--· ~--··---·-- , ... - -- .. ------· ___ .;.. ______ . ___ 

L-e,,, -· 

: Oro 
, .... 0 . •o 

,· 

! >- (t) 

1r-o , ......... 
j(.1)0 
,z 
lw 
i-o--· 
! 
: ..J ... 
; a:.':' , a:::o-t----l----· 
I...., 
;U 

1~·
i Cl)~ 
L. • 

0:::0 
,w 
13 :o 
: Q.. 
' 0 

0 -j,C--..:C........:'--""'...,..-"""" _________ __, ____ ,... 

9J.oo 10.00 20.00 3 □ .oo 40,00 so.co ' 
FREQUENCY (HZJ 

Figure A-108 

A-115 



SOAC REQ 77 REC 1709 
1110 .. :C/L VERT 
RESiLIBNT WHEELS 

10.00 20.00 30,00 
FREQUENCY (HZJ 

40,00 

----·- ___ ,, ____ ., . ·- ...... ---- -- . -- . -----

10-00 20.00 30.Q0 40,00 
FREQUENCY (HZl 

Figure A-109 

A-116 

r-- -~- -
' 

50,00 



C) 
I u, 

L o 

0 

SORC REQ 77 REC 1709 
AFT C/L VERT 

RESLLIENT WHEELS 

0 L~~~~--..::::::::::..::::::::::::::::::::_.:::::::=:::::=:::.::::::=:::._.:::::::::: i 
10.00 20.00 30,00 40 .. CO so ,00; 

FREQUENCY CHZl 

---·s··~ Ac-RE ·o-·7 7. -RE c·-- f 7 6 9-; 

0 -

>-u::, 
>-o 
~-" 
tr)O 

z 
w 
·o· 

-1.; 
.a:.., 
o:::o 
1-
u 
W· 
a.. 
U'.)~ 

o::o 
w 
3: 
C
O.. 

0 
0 

AFT C/..L. VER 

__ 1 ___ _ 

' 

' - ,--·- __ j 

i 
i ' j 

.. ___ ,. ___ _' _____ ! _i _____ j 

--- I - -·- ! I I ! I i 
I , -·.I: -- -~_; -· r -. -·1-r. ----1: 

. -1 -• -c I I . 1 . • i 1 i 
----,-,-;- - i - ·:-- :·--; -i ~--,----1----· r-1 

,-- j ! I 1. : ! I ! I I 
-·-• -• ,-•- j •-~.•••·•I--··••• -- L--t--•--·1---. --·' 

I ,- I I I : I I I . I I 
l • I : ! l I : i I 

------+---:---1 • --;~ --- ---r----·- -·-· -~- ----·i------------ - 1 

1 , 1 1· , 1 , 1 · 
• : ' ! l 

I I l . 

- ,-

I ' : r ---~--~➔ 
: ' ' 

' ------•-r -~~-- - ----! 
I 

. ..jll-:..l.oO.-.AJ.-1:;=,....L~------'-:.;:,..----------i C=tJ.oo 10.00 20.00 30,00 40 .oo 50,00 1 

L-----··· ... 
FREQUENCY (HZJ 

Figure A-110 

A-117 



~·-

i .. ~-
(/)0 

,Z 
w 
Cl 

' ...J;; 
' CI: • : a:::o 
I 1-
: u 
. t.,J· 

. a.. 
u,N 

' ': 
,a:::o 
.w 
.:3: 
--0-

0.. 
0 
C) 

S □ RC REQ 77 ~Et 1631 
FWD .C/L VER.L_ . : 
RESILIENT WHE~LS 

I I 

.. ····1 .. 1 

r 
.L 

•. I 

I 
I 
I -, 
I 

I 

. S ~E:S.P, = ~ 5 .... 1'1:E:H 
'TRACK SECTION, VI , , , 1 

GROSS.~.w.EIGHTi = .. t0..5,'.Q..Q_(L.LB$.. __ J 
CAR ~ONFIG I l;IIGil DEN.SITY 

i f"l

1

7',_t). I ! ~", .r-·-· 
! I I • 

:· -···+·-1 --;·-
f ' ' /· 

I ' ····- 1-- --1--

1 l i 
I • 

' --t---j 
i · I · I 

-··· -· .·-· -+ 
I . I '. I 
l i < . l .· I 
' - .. ·' --,--·-· :---+ 
I I I I l ! . 

I --- '-···-'- ·• I : . I l ! '. I. '. • 1 

'-·· --1--- 11 -+-· '.----t 
I : ' 

I 

·+o<..::l..--'--'-~---------..--------.-9:i.oo 10.00 20.00 30.00 ◄ b.oo so.oo, 
FREQUENCY (HZ) 

_L_ 
i 
I 

-· - -r----

10.00 20.00 30,00 40,00 so.oo. 
FREQUENCY (HZJ 

Figure A-111 

A-118 



1 

j---
: >-o 
1-!:<? 
'tl)O 

lz 
'W 
to·· 
I ...10 
' a:c:' 
;'o:::o 

! t; 
·W-· 
a.. 
ti):! 
-0::0 
Lu 

SORC REQ 77 REC 1631 
M l O C / L V ER L_ 
RES[LieNT WHEELS. 
' ' t j ' 

10.oc zc.oc 30.o~ 
FREQUENCY (HZJ 

; :I: 
'~0-
: a.. 
' 0 

0 

.;a.cc 

+-----.~..,....----r-----'-+-----...----~ 9J.oo 10.00 20.00 30.00' 40,00 so.co 
FREQUENCY (HZJ ; 

Figure A-112 

A-119 



SC!RC REQ 77. REC-163f __ _ 
----1-

RFLC/LVERT 
iEs~LIE~T WHEELS ' 
t-- - . 

o' lJ') 

0 

:7 ~ 
f.C).~ 
! .,.....o 

i• 
r· - --
1 
I o 
1~<'> 
reef, -
I 
!-➔n.i- --
1 oo 

SPEED 35 MPH 
-TRACK SECTrON - vr 
i GROSS ;wEipHT i = 105,000; LBS 
;- ~R -coNFU:G."·= HIGH D~SITY -, 

. i CAR. ; 
--~ -4 

I 
l 

.J 

I 
I 

---1 
I 

12~ ,-•";::...;.O 
I ....J 
' a_ 
:. :c-. 
; cc 
I o 
;_~--= 
;a:o 
·W 

' l ·-···•--·J- ·-·,I-~ 
I ! ------!•--" I -fr l-;--1·- 1

,· --·-- I -- .· -,-·-.·7. 
I I ' ' I ., ' 1 -1 

___ ! __ , ___ L--- ~ ' ----4---t------i · ---! ~ 
I ' l : ' - ! . • ! ' ! 
I ' ' I I I I ! 

-.--- --l----~---, - '---,----+·---+ 

i a_ 

;. l . . ' l -~. I 
I ! ! 

..... ~~------- ... - -r--·-·:----..;- -- -.-·-, 
I • , 

I 
0 

o~-1,~__J_~~::::::::::::'.~===::....====::::::::::;==~ 
. 9J .oo 10.00 20,00 30,00 40.00 

FREQUENCY (Hll 

SC!A~ REQ 77 REC 
...RE.I .. J:.LL,_Y.ERT. 

-~-· ----
U)O 

z 
w 
o--+--..... -+ 

a::::o 

lt __ 
Ja...o 

--t---: 
I 1 -------,.-, 

' ; . i - j 
··------ .,. ____ ----··· __ .· __ i __ l __ _ 

I ~----L~-+I -._j : .[ .. ! ... -•. I 
~---•4•--·-· -,- -..i-.. ---L --- - ' ___ J _ _j_:~---~--t 

I · : ! I 
t ! •. i - - _;__ ,__; __ J___J 

, ' , I 
) ! I 

! . . , ; , I 
--T·---:·--- --. --,•---4-----·------

I ; . ; : i I I 
' ! i ; I I i - ---- - -- ···-··--·-,- - --·7 

I 

l ~-+-'--'---'...!..l<~-----------------
1 9J.oo 10.00 20.00 30.00 40.oo so.oo 
i FREQUENCY (HZl 
•· 

Figure A-113 

A-120 



SORC REQ 77 RE~ 1710 
.FWD .C/L VERT l ...... . 
RESILIENT WHEE~S I 

01 
11) 

0 

.$PEED 
· ... T$.cI<l.SE.CT.IQN 

qROS~ W~IGHT 
1CAR .COlU:'.IG 
, I '. 

10.00 zo.oo 
FREQUENCY 

10,00 20.00 30,00 
FREQUENCY (HZl 

Figure A-114 

A-121 

50,00 

40,00 so ,00: 



O, .,, . 

I 0 

I 
~-
100 .-... 
t·•c;; 
I 
I 

1 ~o 

!~<'; 
u,o 
z 
u.J 
CJ 

_10 

a;C: 
a:::o 
1-
u 
w 

~:~ 
j~ 
:0-. 
• a.. 
. 0 

10 . 00 20. 00 30. 00 40.CO so .oo i 

FREQUENCY (HZ) 

; I 
! I -~t----~-i 

_i l 
·-·7·--i ·---; · ·-·t--+-- ! . ~ + ··•i 

I · , t - . : . ·•· t _; I - I 

-· -+-~--1- _.j _.;.,_.I ---+-+---+--.·- . -+ I: J I ... , 

___ I _1___ .;_• _) --4---· ---+--+-_...,-·-t 
I i I I 

i --- ... - ·-r--·- •--r--+-1 ----ll--4----•--
, ; ~ ; : . i _J ; I I --1 -- j -- · -·-r·--+ ---i 
. I . I 

-~- ... : -- 1---~--t--l----;.,.-__;, ___ ,__ 
I , 

' I __ _.__ __ . -f----: 

I 

' 0 ~ 4-,, ..... --t:.:...i.....,..__,1_...._ ____ ....,...._ __ .......,,---,,:;;:.::-_,.. 

9:J.oo 10.00 20.00 30.00 • 40.oo so.oo 
, FREQUENCY (HZ) . 

Figure A-115 

A-122 



0 

""' 

10.00 20.00 30,00 
FREQUENCY (Hll 

. SClACREGl-77 REC i'i;i 
___ Afl~c./ .. L.V ERT 

i ! : 
!--··-•-- .i- ' 

40.00 

__ J 
j 

---l 
. I 

' I 
·-1 

I 
I 

' 

50,00 

1, -·-•-, .- --

: r ·•· 
! i 

- -1--- ., ' ____ _, __ 

I I ' 
; I I 
I - --~----l -' ' 7 

• I I 
'·-· : -·- '-···-· : __ .. '--L------t 

' 9l.oo L ___ _ 
: : I I I I , ! ' 

10,00 20.00 
FREQUENCY 

30.00 
(H:Zl 

Figure A-116 

A-123 

40 .oo , 50,00' 



SOAC REQ 17 REC 1711 
_ f WO C/L VERT J. __ !_ 

R.ES ~LI ENT WHEJi:LS I 

0 .,, 
0 

;-- -

0 

1 
I 

I 

r 
. ! .. _L .. 

o+-_____:!:.:.!~~....::::.-::::::::;::=::::::::::::.::.;:::::::::::::::::::=-.__::::::'.......::::::::; 
9:i.oo 10.00 20.00 3 □ .oo: 40.oo 

FREQUENCY (HZ) I 
L-- . - -------~ - ~ ~ ·- -· --~-.f~-----~ -- -·--• --

l -- - .. 
i >-o 
'1--..., .,...... . 

(J')o 

z 
w 
o-
_,Jo 

a:':' 
a:::c 
1--

1 U 
:W 

a.. . en:;: 
: a:::o 
,W 
: 3: 
:o 

a.. 
0 
0 

: 1 -----~--- - ---r--·--

., ··- -1--- " - --- -----L--

j I i 
I I ! -~--,~- '' 

I ! 
; i -·--- _; 

10.00 20.00 30-00 
FREQUENCY CHZl 

Figure A-117 

A-124 

50.00 

-i 

- ---
' 

40.00 so.oo 



SORC REQ 77 REC 1711 

MID C/L VERT 

fESILIElNT WHE*LS 

O' 

D 
:::> 

u:, 
0 

0 

J-_ -

to.oo 20.00 10.00 
FREQUENCY (H2l 

40,l)(l so ,00 
1 

, I • 
□ RC REQ 77 REC 17.11 • 1 ··. -~-·1 

L J1 ID C/L V.E.R T __ + _ ~-- ---:-- _ 
1
. __ : __ 

I t , ! I 

I ' : : I I • ' - I 
' I I ' I I r---

1 
' l ' , 

i
i. ~o• ·I i ; . ! i ! .. I- ···7. ·-1 

'l l ! ; I 
2 -~------i·- .. I ; ·1 

:~;-• ~-. ! __ --t-- ----- __ : 
r-• ~ .--~- ·-- - ·--------~- _____ J __ 

1 I f · ; 1-, , 
L __ . ·-·--···L- .. ·- j_.. ---, -,--·-t- ---i·~- ·-·' 

~: -r- 1
-

1
-~- L --r- - - -J 

:~.: --l r--·- -l-- '~+----1 -7 
I 
~,;; --- ,. - ................. ---r ·1 
~- .L -- l - : 

l~o 
I a::~ :w 
!~ 
I a_ 

0 
0 

-·-+ ! -- ~ 

! 

.. 1.: --------t-
I 

-;,,,.c:...,,.,:""""-.:.z.,...,-__._--1,_..,._ __ ....,{_...i,..._-'-----'-....l..--
10.00 20,00 30.00 · 40,00 50.00 

FREQUENCY (HZ) 

Figure A-118 

A-125 



SORC REQ 77 REC -17 ff 
AFT C/L VERT 
!RES!LI15NT WHEELSI 

' I : I ' ' 

0 
,n I 

.. : ,-- -----PEED- ';;J' -·so:· MPIC i ·-" 

'l'@~ _p_J;tTJ;Qtif __ / _N._O~TH: GAP_ . l 
• , 1 . ; : ANP swrTqH : 

·-'--· ...... GROSS..Y[~!G$T_ = _J 0J;i._,_QQ9 .. ~BS_: 

0 

l o 
•-M 
io :
• -o 
I 
j UJ 
.a . ::::,0 
I ._ <'! 
;-;.:..o 
; ...J 
IQ.. . :c--
! a: 

0 . x:-: 
a:o 

j I.J..J 
l a_ 

0 
0 

I .. i ! CA~ CO~FI$ •. =r HIPH DENSITYj -·-1 '. 11-·--:---·[_ l,1 ___ :. __ ~_ .· .. L -4 ; . j i I ; I : '. 
• I . • I I t ' ' ! f ' 

·--:_ -- . 
1-·-r---+--1-·· ~--~---._. ----- 1 

-~ 
i . . . ·· I . i ! : ,. : I : I 

--1-.. -!•-·-·'-El_j_ ' _j__ ! __ I --

! i i .. t1 
• , .• 1 ! . i :_ I .. ---r---r-~~---i-- i ~- -t-+--l~--rq' 

-.---...:. _J __ L __ [ __ :_:... ___ J_ 
I ' ' I , 
I I I I : I l I ! ___ 1 -- 1--l----~ - -! __ : ___ ,L __ ---t 

: , · 1 ! I ! I : I I I ' : . : I 

. --i----+--r --+---L--+--....!--1 ; l I i I . j . i : I 

·-·: - i_ - +--+-- ! --- - --+- -! -l- - ir 
, I • • l : 

' . 

9:i.oo 10.00 20,00 30,00 50.00 · 
FREQUENCY (HZ) 

SCJAC REQ 77. RE(; 17.l 1 
... ...R.fLCL.L' YERl 

I 
: '.· : 

--~:---:-----+·- --· 
l ! 

0' LI'); 

0 

~---

Oo ......... 
•-,:; 

i_ ~---- ,.___ -

l 9J .oo 10.00 20.00 
FREQUENCY 

30,00 
(HZJ 

40,00 50 .oo : 
I 
i---···•« 

Figure A-119 

A-126 



l 

·-o· ,co 

~~ .. . •i·• I r~: __ .........__f'.-_;_ rf ~ .__,_ _ ___.______.____.____. 
~ --

~- ·c 
CJ 
--1--'-...---\----....--------j---,..--.i--....... ----,f..----l 

' -----'----~-~---~·~·-•---· 

Figure A-120 

A-127 



a: 
We, 
O...t;J 

C 

10 .oo 20 .oo 
FREQUENCY 

3b .ao ; 
(HZJ I . I 

! '.oo ; 
i I 
i I 

5 .oo I 

I . • l 

_. 60Rq REG 721 RE· .. 15~1_0 ..... ·i---,-----'· ·•---·----
• I ~tL.J!L.ERON - V~- - ..... · --+----!--

-"- -- -a_ I_: .. e-+--~-j- . -·-t ·--
·-o ---·· ·-•-'"· -· 

0 

···--·~:a:,-
0 

i 
~-1 - - ----

---- -- ---- - -~ - ...... ➔-·---· 

JO.OD 20-00 i 30.QO: 

--·~ --~-
I 

L_ _1__ : rRE ou_E_N_c ... Y __ cH_Z 1 l __ L _______ _. 

Figure A-121 

A-128 



Figure A-122 

A-129 



: $DAO REQ 73 RE t 15 1 0 : I. 

- 7--hn r ~I - .-~T ! --i --, 
I ! 1 I I 

--j-- -T- -i-- -T r I _J__ -~-
I 

~ -- -1- t-

i I ,. 
f-~- -+" ! i ,.J_ I J h-~-

I 

-lo --f-- ·-1~ -- --!-'-- ----r--, ... I I I ! i . 
c-1~ . i 

-1--
I I _ _L__ -+---+- ---+---
,. 

-- --- --- ~- '--
I n----

·.1 

-· ' -+- ! ! ' I I 
-□o:,- ·- - --+-- ---·- -- -- -- , __ 
.-to ! I I : 
.>I< • 

-~~F _;_j __ ', 

I I 
i I 

,--·- ·L ··;_I_ . --r T I I 
·:1 : I 

' 

·-t-- i I -i- .I 
-~(I) '"-· - ! 

,- -·-· -- --· 1--- ---:* ----t- -,-, -1-io I ..,,.__. 
tr.Jo I 

·.+· -+- : +- +.c : -Z--· -- -- - -· - ·--~ ,.-
LU I ' 

:1,·:: 
--0-

.L !-- : ___ I 

-~• 1 -- -+- -- --- i••-· 1---- - . --· r-c· -
tT'~ I i : 

a:::;o I 

-I 
I : ! ··r· tJ ::·· :· j - I !" 

--- ··- ,. r··c: 
i 

aJ I I 

I ' I : 
U:,N i i ·- l I·-·! .. ,--- ,---

0 
I i 

-cedi I 
I 

~-
• .u.J 

I ·- 7 - I - ~-·· -- -+--
:!: I 

I 
1 -

cu i ' ' : 

I : OM I I ,. l' i 
.. 

,0 --·. ,,, 
! 9J.oo 

I 
l .oo : 2 J .oo : 30-00 I •o .oo 1 

" 
SJ -00_ Li I F~EQl ENCY IHZJ : i ' 

: I i 

Figure A-123 

A-130 

_ _J 



I C:t'\t 
1::,::0 lfB6c-t----~-+--fl·-r+-,--+ 

l ... 
! 

L~+---+-----+---+---+---+-----+---+--+--'----+---+-
t .. j~ 00_ 

I 

__ ;_ ~0A9 R~1 l 73: RE( _J.5 10 --~ I 
" 

! " : 1 .. :·· .. 
I 

T .. 
i ~- ::..w n r 11 I f'lt-J'~: I i I 

-t-~I -j -r·· I ·+ -+· --i--· , rr-- -t-· ·-- -··-
I 

i .. L . . L. I ._L : 
-,o ··•·····-· . 1-- ... •- .... ~- ··1 -··--- I-·• -· ..... i i I I '. -r ' -+·- -·I-- i -+ ·\ 

···-· ,.. .. --r··· ~-- -· ,:-'" I : i i I 
·; i I 

f.-~'--·· 
.I : : J__ I I 

.Oa, -j-- --- --t- --f--~-- -;--- .,__;. --· ..... : ·-+----10 i i I . i : : .. -·. 
-i- ------!..-: -+- -·-

, __ 
1--·f ,.. ---t- .. L_ ,-+ ! 

i '. 
I 

I 

;,-JU> -·+- -l 
! 

! I -+-,. , ... --· ·-· --· -~·· , I ... I - .. -·T --· . 
I 1-o i I·. .__. . I 

tr.)O I '. :4. -1 r-l .. L i z -- ·t- !:....... - ·- ... - -r- .. ~-· ~-:-IJJ I l ! 

9 i : . 
l .... ' J_ . ! l . _j...,. i 

- . .. - . ... - , ... 

a:5' I 

o::;o .j. 1-+- i : I-+ :J •·· .... -•:•- ·- ... 
i ! 

..- -- - i·-:- 'TT:" I 

a: 
! 

I j j I 

I 
I ' I . U:,N I i I .... 

0 i i 
ocd◄ 

i 

! 
' i I 

f·· 
lLJ ' ! ! i ! ! .. 
3: ' i I I - : 
0... : : I : 

• I 
f -+~ : l· I I . :C ., ., .. .... ... i-· 

C r-,_ I 

-- :9Jroa • 
I 

i ~ .00F~rn4E~ocy ab .oo j 4 J -00 I I SJ '.qo 
! GHZl i 
I ' I I i 

Figure A-124 

A-131 



a: 
·o 

:.::::-: a::-c'c-+·+1,.---+---+--+-----l--"-+~-+--f----+-- ,-...+---+-+--+ 
w .. 
Cl..i 

1 I I 
...c.J:c.. j__...._.__'----<......J........J. _ __,___...___..__.__..._~---'-.....__...._......_,__..._. 

I 5_QA9 __ RJ:I ~- 73 J~EJ 15 10 i I 
.-.:.:. ~ -·-+···· ~-1··-· ~-· -·- --

I -wn i, 11 vi:-~ I I ! 

[ 
, 

'. __ L I_L _L I 

1-·r· I·-· --- - •·-· ..:....j .. 
;; : ' ! 

f 
' I 

I 

1·-1 
: ! i l--+_, I 

·---o· -- ... 
; ; 1 •IJ') i . 

jC ·-+- . j I I I I ·-t- -·-· 
i ' : I 

71 
I I _L_ f..-i -i-·· 

. i 
.Clo- T 

1•- ;-t·· ·---,- -~ rs .......... - . 
=r~ ! ; 

4 
: I I 

! ! "-:p 
i !- f-_i_ -+-· 

! -1- i i >-:c, --•··· ·-· ,-,-- ··r ._IT') 
I I 

~-'· 
U'.lQ : I : -r 1, 
:z .. I··· ·-•·· ... -· ~- ,. ··-I•- ... : j'. .• -~r-·· -+-IJ..j I I ' 
~ 

•·+ 
I 

~--i- ' I I 

.:J~ ·· :- ·•··· •··· -,·- ··- . .. ... -·- f-. ·- , .. c••· ~-+-:-
.Cl:...! i ! 
a::;c 

'·+ .. ! ·1•-i : I 1 

H ........ I·- ··- 1-· ..... .. .. .. •·-· 1·:-:-

~0 i - i 1 i; 

a: J I i ' ' I 
I [~-

U'.l~ i ·l ' r ' .T ~ 

ra::di ' 
\ 

' I i .• : ! I 
LU ·-•·· .. ·1 

T . ! 
I ! • i i 1·• 

3; ! ' .... ! - I 

ii:. 
- ' , I i •. ! :l I 

I f--· 0 , ft I r., ,. ~ I 

·-·9J .. oo I b . 00 ! 2~ . 00 1 3) .oo 
' 

A- .oo s~ .qo .. ,·T: I F~~~~ (Hll . ' , ! ! 

Figure A-125 

A-132 



-lo- -l-- -f···---t ---,•-· , J _______ L_ ____ --t-
ill I ' I • l ' ! . i 

_f: .... l I I. __ ;_ ____ j __ - ; I 
i I I ' i I ! 

~
0

, __ T_

1

, ___ ,_~___,_.l __ J. ____ _j_ _ _l_ ___ i __ !_ -·'"· -~- __ · 
..... I . : I I..,. I . . 
•. I . , • . 

-·ttroo I 1).001 20.00: 31.00 
1
_4Loo .s1.oo 

~·~•_,____1_·~•..........;l,_~~4ENCY~,_·-~H_Z __ l_.___._ ____ _,_____,_1~·· 

Figure A-126 

A-133 



s a A a RE Q ?Tri Ei;1sTiDj I -u~-' ::ii:- I ' J · I I I 1-c- • T C/L -\'Eli ---+- __ J. 1 

I 

wiEErls 
I 

! ,Rlts ~ I IEN rr I . ' . 
·-- ----r-,-- _..;,..__. 

r I ->i £JPJ-f-t-. ,- iC , .. ·- ·-·1 Rin LO S,P 

·f -! ·--•·-· rriAAi ~&f l!f'UtQli •·:r~ I I I ·- ·-- _j___ I .L . .c 
i ' -Giii 1SS ?rr:a.f'T' .3U+!o.Q..o. LBS 

I ·-- ... t ~-!C· R,C oljlE~q_ ... _ -==L I "TCl-< J~E. f.r.SlI•P ;;;:·lo .,_ ·- r-'-:-..... I I : ; ( ll lb I 

y 

.,....o -+-- ' j ! I -·1-J ___ I i _, __ 
,-- [--r- ! -- -- 1- ·-

l I I ' 
l ! I 

I 

-+ i I I i i 

l 
I ' 

·- I 
~ 0 

I l : i ~ro : 
...... o i i i i -~-

! i--~-L- ·- ! I 
,-----

i ! 
~-~ 

I ..... i i i I I ! 
- □o 

I i ! ! 
--,--- ----r-- -

I 
,--· =N 

l~o i l ' ' ... L_ ~--i-· ~-- --r~ r--+- --- --;-- ---;-~- r---i~- i----•~- t---r-a.; i i 

' a: i t ... ! ... ' 
! ~-.L ... ~ ' ·o - --! --· 

__ .,. ___ 

~'":' ! i I 
a:o ' ,__J I -+ -- ,_L:. LU -- ··-- -··-- --· - -- --•- .. -·--· f----~---
O.J 

fiV\ 
' i 

; ~fir' 1 
L - - I_ ~' I t+:-' ;------+---- ·o tY·-.o -r-. __ _. 

.t:ti.oo I ,1p.aoi 2b.ooi sp :~o+- :·, ._qo_ -~ J_.gg_ -·-, · i----- r·· . ·-·,- FREQUENCY 
' i 

H J , . , I 

W-- ~-~BJ _B{I ~ 73! _ REtt __ JS UL_ r+- ···- ---- : 
·---1--• 

i : l :u::- :r 1 / I Vl=A I 
: I i ! i I --+-,--,- -1-:- ,-·r·· -i---- --~- ~ -:-- 1-r- t-:t~ i i 

I i 1t ' ! I ---+- ·11- t- ,_r ·--p- ·--t- .., - - •--
I ·'": ' 

i 
; 

1-'-:r I I I ; I i , __ : I ! 
I : I I ! ! ! I I ! I 

I"; l 

I·-+-· 
I ! 1~- I ,--+- : 

....j. .. -~~-.qw· -- --f--- -:-1---

...... 0 ' ! i ! _, ' lo;, 
.;.I~ 

! : : 
-~ ···+--

1 r+-: i - ~ I i ! I i 

. i I I~+- --+~ 1+-· ::,.-.=· -~ ---+ ,--~ --r- --t--· r- ---.;,· ,_ ,. - I·--

t-o I . i 

c.qO ' -~- ft-I i~;. i-,~-1 .:. _J,..:. -+~ 21·-- ! . - ~,-- . r·--
J 

. 1-7-· i . lJJ ! I 
'"-'. i ! ! 

1 ... 1 I ! -_j..- I. -i (" i ! -
! ··1 . t . 

.tr3 I i i ' ' ! 
~o l ' hi- i I ; I 

~-· ... 1· 
I••- ,--- •·- ~-· ·-r ·---1-- -·+- ,- -· •--h j' ! I ·.~ u 

k,t;;t- - !' I : I ! ! I a... 
i i ., I 

(J)N ! 
0 

I 
! ! 

i-a::c,; , .. -• 
! 

I 'Lf ; I i : i 
: 

1.1.J t i I i I 
,. 

3: ,, .I I I ~ f • ; 

a... f A~~ : i i ! ' i j 
•C:, 

~ 
. ' . . . . 

'0 : t I 

~~:tt 20_.oo 1 , 3J .oo I --
oq I 1 ~ -00 ,b.oo 

I 
5D .qo 

! I ! ; F R[Q U ENC 1J~]. I I l ! 

Figure A-127 

A-134 



I . 
;~crn_9_ RE~·-ss~RiI-3 3 .. j 

r 

.._ __ .kJ[LRH_JB-FRON _-Lfl,~ __ ,___J __ '--'-- . 
. . , I 
1·· iRl Sl~IEN~ WlffEEl Si : [ . : 

.. 

I ! 

.1 ! 
f 

' i I I 
···10· .l ... , .. 

SI Etb ~ 
- ~bi T 

-· 

it:? I MPH 
1- ! T~ t:!\ ' EC' 10:ti IL i .. 1. 

I 

Lt -r - ... 

GR bss w~j GllT .. . ' 

o:s 
..... l-. --- ---

I 000 LBS 
i I •--t- ~~~- 9m FIG •.-== ;_ __ "'Bf. N, 

--•o '·-·'-- --r--- '•t· :·+·- -- I•-· ·-,a:i I 
:o I I --f-~ ----!--- -h--l- .. .f.-~. --~- -T- -·-! , .... -- -~ -,--

2 : ! I I - l i ! 

1--! ·- -l--- i i 
- -0 ---r-- --"-'- -r -i--- , ____ 

... -;·-1-· 1 
tO I I 

wo -- l -1-"- -+~- -i·-· I ' 1- -1-~-0 .. 1---t- . .. -- >-
, ___ 

;::) 
I I I I i 

...... I ,_, ___ ,_L. i _j _J - cc--...Jo- ·- ·-· 1---, _ ;i __ ; ·--- ,_, _ 

CL..., I i I I : ·=c;; 

+·· i __ , __ L -, .. I - ! i I I a:; - •-- ... .... ···-··· , .. ,·-· 
..) I 

' ! 
a: 

j 
i I. 

i J ! I I 
lJ.Jo i - , ____ r 
CL~ I : I t± ·o ' , __ i r 1---- ••• .,. ••• _¥ '-· L •. ' r--I : I I 

I , j , I i I ! RD _, ·•·· ,. -;,,_ ..... ·r· '; - I 

9Joo .10.001 20.00I 3lOD 40~_oo l ' 5_ Ul,!L. .. , , j_ ,. cfc-"4E''CY. · µzr· r·. i . ..:..L. I I I I I ''-"'. "' i 

::=-so89 _R,EQ 66j _REI _J3 5g ··1 
i I ·. ~+.-I 

ii:i rr i- ! I I .........;__ :.HD 'Rl-l l1A l='iRl.lbl ' ! 

i I .c .. [J : ' i ·r-r-
.. '-- '---- '-

r ' I I I I 
. I • I 

L-+o-. i I ! ' ; ... 1·-i·· ..... ··-· 
, ___ ,_ , __ 

..... I I I 
;O i . 

•-+- I i 
1---1--1 i -- 1-r ·-

, __ 
I-,, .. ·-

i ~~- i ~~[ ·i 
.. I 

L-
,_ .___ ~-+-'C --..,__ >--

i ' :0 i I I I 

~ ,o I I +:.. -H, rt--t· . ·I----- --

tr.i. f··· _L i ! 
f-•-··--- --~--:.. --

, ___ 
---·i ......... •-· :zw· -~--

i 

~~ 
! i 

}·. I .J - ' i L --~--- _,, .. ::. 2: ·_J ... , .. ~-- .. C.+--
,... I I ' ' I 
a::: ·+· 1-~· 

·r -i~ t--J....- !·"C'. -- .. , .. --· -- I ~ ... 
uo i I : 

rtct;' ... '--
0...0 : i I 
~-- ... , .... ~-~·- 1 ••• -. ··•~·~l-· •·~· ~ a .•• ... .. I-cc --

i ' 
~ I i 1 I 

i 
· 1 · lJ.JN I ,. ' I 

3:0 
--;1·' I ' 

a• ; 

i 
I o ... :::i 

.. 1·· ... ... 
t 

... ,_ 1 , . i ... 

; ' I I I I ! I 
0 j I 

,. I •• 

C I I i ----·· l~ -OD 1 2 J -OD I 3J -OD 4 J -00 
! 

50-dO _9Jioo I ' 
I Ffff Ql ENC1f 4H2) .. I 

i 
. ·r::1 

I I 

Figure A-128 

A-135 



Figure A-129 

A-136 



SCRC REQ 67 REC 1353 
MID R/H VER 

' . '-~- --i•--•-· 

10.00 20.00 
FREQUENCY 

30-00 
(Hll 

Figure A-130 

A-137 

. I 
I 
i 

40,00 50,00 



10 .oo 20 .oo 
FREQUENCY 

Figure A-131 

A-138 



10-00 20-00 30-00 40-00 50-00 
FREQUENCY lHZl 

Figure A-132 

A-139 



SORC REQ 67 REC 1353 1
-

FWO :c1L VER f-- -·· -L--.: 

10.00 20.00 30-00 40.00 so.co 
FREQUENCY (Hll 

Figure A-133 

A-140 



SCRC REQ 67 REC 1353 
MIO C/L VER 

L RES}LIENT _WHE;ELS 

o, ,.,-, 
0 

-- 0 , .. 
•-o· 
1-0 
1 • 

' 

~w 
:o 
I.::>~ 
•. t- . 
,-o 
I ...I 
'. q... 
':c· 
I 0: 
' 0 
::c-: c:c:c;; 

lw 
I Cl.. 

0 

' -4---, 
I 

!-

·----~-:- -r-···-- t -~ 

-1--

ow~~~~=::::..::::::::~::::=::::::::::::::'......;!....=::::i::::'.'.:...=;=====:::;:.____; 
10-00 20.00 30.00 40.00 50-00 

FREQUENCY CHZ} 

I scrnc: REQ ·67 RE~ · 1353 
_.t1lO.£/Lt.VER ____ '. 1 .L. 

·-----, 
! 

' i : I ' I 1 J _ --~-,-- ______ __L __ _ t-- r + - , ; i 

·1: ~ ~ -- - -- - ---:- - ! --~ - ·- ~ 
---- , - i - I -- . t~: -;---- -~ .. --- ; --•-i ---+----~--- ·1--~ 
: ~~ I ~- -- : i : : i I i 

[;: 
1 

- , ~ !-J 1-1 -} i- -: , -I 
r
~o_' '1• I ·-t··. -f i ·'1 --i--· :-, L ·:--~-1 
Z: - -- -'--- j · i - ·.:-:· 1

1 
I t-·- t· ' -iW . I ' ,,, • , , 

i :~- - , -,- - -- il-- -1 - -- i r - : ·. 1· ---J-1 
.. .a: , ---+ ·- -· -- . - L - ! i.. .. - .. . 
;0::0 • I 

I.... i· - - : --1- i _:J 
~ - ---t - - -; -- - -- -

l e,:! I 
,o:::o 
lw 
I :3: 
1£). 

i Cl.. 

-·t--

1 

L_§,-j,.,<!.1..-_ ....... ..-_,;__,...... __ ..i...,. ________ ...,.... 

9J.oo 10.00 20.00 30.00 40.00 50.00 
FREQUENCY CHZJ 

Figure A-134 

A-141 



ORC RE~ 67 RE 1363 
~- -f1£J .+CJW VE.Rf 
i ; ! 

L-~~f!iLIE 
I ol . 
l - ! 

9J.oo 

I . I . I ... 
. ·- - __ _] __ 

' I !: l ,_ 
- -- -+

' 

10,00 20.00 
FREQUENCY 

30,00 
(H2l 

10.00 20.00 30.00 
FREQUENCY CHZl 

Figure A-135 

A-142 

40.00 

40,00 

' I 
I 

-- ~ 

so.oo 

50,00 



·· 1 

,.., 

_I_J..--l--l--...J..-1-_..:,~~~~.q.r.~~-=~L..JiJ-..ll+-',,fJ,W
' --·:c -
,a, 

_; __ _i 
-00 I 2 -00 i . 30-00 

£gE4ENC[: ,HZY -

Figure A-136 

A-143 



I 
-0::: 

.! I.LJo 
3:-
o· 
0..0 ! I i 

l .. 
I ' I I I 

'0 I 

'; 

I -.-· 
I I ! 

' ·1 ' 
' 

I 
I 

' .. ! ,. 

-9Jtoo 1 10.001 20.oov 30.00, ,~.00 1
1 so.oo 

,__:_i _ _._I _...,1 _ _!J_§_Q_ u .... , E_N_C-+J'_ _ _.~ __ H_l __ l .... , _-+-1 _ ..... 1 __ _ 

Figure A-137 

A-144 



SCJRC RE~ 67. REC 14~ 8 1 

l 
; ___ f'UD 
I I 
• l 

j__ ___ l_ -

J _; l 0 

,r-
oe 

';.--: 
I _o 

l---
j >-o 
.I-(") 

r~~ ... ---+--

i W 
,□ 

; ..J~ 'a:. 
l :::o 
iU 
l UJ·· . a.. 
:(/.)~ 

:a:::o 
•u.J 
,3: 
·D 
IQ.. 
I g 

10.00 20.00 30.00 
FREQUENCY lHZJ 

40.00 

I 
I 

...• J...,. .• - .• 

I 

so.oo 

• • 91""_.._o_.,o__.,__--"!1 o-.-0_0 ___ 2,..o-. o_o __ ,_3,,_0_. □-□------,.---'--5-+o-.-□-□ .... 
FREQUENCY (HZ) 

Figure A-138 

A-145 



Figure A-139 

A-146 



°o.oo 10.00 20.00 30-00 
FREQUENCY (HZl 

10.00 20.00 
FREQUENCY 

30.00 
IHZl 

Figure A-140 

A-147 

40.00 so.oo 



">A•• 

1 SQRC REQ 67 REC 1418 

>-"' 1-o -- . J(.f)O 

'z 
w 
Cl 

....l6 
a: . 
o::o 
I
L) 

w 
a.. 

I u,~ 
ia:::::o 
;w 
':I: 

0 
a.. 

0 
i O 

FWD C/L' VER 1 

:4J.-..i.....--"'-..u.......----T----,---'---r-----'--+--' 
JO.OD 20-00 30-00 40-00 so.oo 

FREQUENCY (Hll 

Figure A-141 

A-148 



SORC REQ 67 REC 1418 
MID C/L VER. 

10.00 20.00 
FREQUENCY 

,·-~---,-
1 50AC R 

__ J1.JD_ tC.lL 
j 

' ' ·--,--t---'---4 
' 

I I_J~ 
'a: .• i o:;:o -•----"- ---+-
11-
1 ~ 
! a.. (f.):: 
·a:::o 
Lu 
:3: 
0 

i a.. 
' 0 

' ! 

30,00 
IH:Zl 

L.S'!.,..L.-l--~1..!.C ..... ----.....---.i.....--....... -----'----___, 
9J.oo 10.00 20.00 30-00 40-00 50,00 

FREQUENCY lHll 

Figure A-142 

A-149 



10.00 20,00 30.QO 
FREQUENCY (HZl 

Figure A-143 

A-150 

40-00 so.oo 



Figure A-144 

A-151 



. _ S(rnq RE~ 661 RE~ 14~ 1 , __ 

_ ~J-.J:W .£1L....;JaJ;Rf1NL.J:'E.....--+--t---+-......._,,__,_' -1-~ 

- ~l- -- 3CIR C 
I :::.wr::r + 

- _]er - --:w 
.L°. I 

i !-
I 

---!o , .... 
,0 ::.-,, ___ 

t--i 
u:, 
:z:o 
wm 

--

7:lo 
.. 

,.,. 
0::: 

~--1-o 
UN 

"1.Uj'-
o..;c 

-t· u:f 

a:; 
We:, I. 
3:..., 

!::;J 

i .. 

C l 
C --·· 
:9Jroo 

--s-

~EQ e9 RE~ __ l4 ;ll-- L: I - ;J:. -- :I : : ,-
! - - i i:.>1-1 115_ i::'Rrlt\l vi= 

. I I I : - I:· 
~I·- --,- 1-r . ·r-·- ~~-t, - :• I I ' ' 

I i ' : -~-,----~--- ---t--· .. --· .__ ---1- ----- - ~-
I ' I I 

j:_ 
I --l-- I 1.:.:. I ·: -- .c •. --•- ··t- 1--7 .... '.-: _. 

·i i 

-~~ _ _j__ I , .. 
---'----- ... --- f--•· ~: .. --- - ·- -- ;--f--

i 
I l 

I 

1 
i• --1~ :: --

! • I 

-~ 
I ' 

--+ ,_ .. ~1--

i 
I ! i 

l;_i__;_, l- ~ H -1' t~-- -- --- -· , ...• --- ----- -
: 

I _J 1--+-
I ~---··r .... ··1-1: :---• , .. -:--..:. --

: 

. : ! - - :· 'f .. .j. ..... 1-,--+--: .. : Hf -- ,--- , .... ... ,-- -· __;_, ;__ 

I I 

: I ! .. J I ! 

.. 
i 

.. I .. - l - .. I I·--· ---· --- - -- ... ,--e, 
! I 

! i i i 
I· " . ~ .. " r •-j -- r --,-- ·-·-· --- -··· 

: I I --
I i I I I l 

: 

I ! I I. .. 
: 

t 
1b.oo! 20.ooy 3 .oo I 

I 4~ .qo : s ).( Q 
... : F~E04ENC HZl I Ll i i 

Figure A-145 

A-152 



. ··- S~RC RED 67rRE-C-·1431 ····-;-----·- ·-: -1--1 

MID R/H VER ' 
, I , 

. -. . .1 - L .. -.1- -i 
' I 

, RESiiLIENT WHEELS i I I , . 
t. - --.-· ·-- , ···-- ·1-· ... , -·-·1•----·-1 ·- . ' .. _ ·: ·-· ·; -· - I 
i I I ; I I i I . 
I CI ' I I ' I . _, j ' 

~: ; ·· --i :- j-~~cirsJ;~t~ ;[-fl MP~-:--j-~,i 
, __ : -· L __ J_ .-- R~~- ~-lGRT _=f _ _l_~5-~QW). LBS. _ 
I C' ! ·~ ~ ~R CP~FtG,.::f TR!AIN,•.' l . 
i. : I I ' i ' . - t· I ' ' lb~ i ___ J __ ~ __ -.- .. ,·-.... l_. r'--!.--.-a·.----. I _..o , J I I t , 
j,._ - • --+----l-___J_ __ -~·-- -· - -- _j , , . I j , 

'~~: ' I i - I ' I : I ,L I ••. I·: j ; ' I 

r:ci C]7 l1 rr-c G lr=J 
lo 1 1 1 • -t- ' I · · · 
::i~ ' ' ' ; I ·-·1 ' i ' . ! . ·- . . ' I . ., I 1- ; ! 

. .,_ • i . ··+-----L --- 1·---1- . -- - - - ! 
, .... o I I ' ' ' I ia: . I i I 
1-:C-"" --,------. 
'a: I o 
' :,.:: -: 
a:o 
w 

i 0.. 

40,00 so.oo 

I 

>-u:, ; 
, f-o , 
i_,.......__ !; ~ ~---
• U) o: . :z i ·, 
i tu 

r 1 
I...J6 r ·1·:; j 
,a: . : r ·- ' ··r ' '·-· 
i~

0

: i · 1· '· I 
hu-· ' ·- i-· :---;-
' C.. I 1 1(1)~• ! 
;f5c;; ·1· -T·---, I ·1 
':i:: I I I 
,0 ··--1 
:a..o I 
I O 1 
L--••~.:U....4.L.-"'T"----,----=r----.-------,,--9).oo 10,00 20.00 30,00 40.00 50,00 

FREQUENCY IH2) 

Figure A-146 

A-153 



0' 

~I --=C?➔·------....----...-----.----'--....,_ _ _.__ ___ ..J 

'1i.oo 10.00 20.00 30.00 •o.oo so.oo 
FREQUENCY IHZl 

10.00 20.00 30.00 
FREQUENCY IHZl 

Figure A-147 

A-154 

40,00 

·-1 :, =i 
_,._, 
. I 

' !. ~-J-· ___ L_· 
I I 

so.oo 



--;-~•, -
! 

I 

. -----: - ~ 
.....__.,...._.,__I I 

10.00 20.00 30,00 40.00 50,00 
FREQUENCY (HZJ 

j ~OAt RE9 67; RE 14r 1 I. J + : i- , f -t • 

: I l : i ' ,· ' i . l 1 : • ·1 . ·' · 1 , i :· - 1 l · 1 
---:-- : . ' ... ' +- --t--1---+- ___ ! __ --i- -!·-··- ! 

· 1 0 '1 1' : I : I I ! I : : 
I "' i ' ' ' I I I I 
;- 0 , -·-·r----~---t--...l.--:--1 . ---1-•-i-r--~ 
' I ' I I ' ; ... I· I . . I'' . . ' I I 
1 : : i : I i I : i •'.:~•i·r·3Tr l ··I -1-nr--- 1· 1 
't·•c;; ,- '. ' '' : I·-,-- I ' I.· -1--• I 
i .. i ... : l .,. '· .... : I I ; ! ' l r ... r' ...... ' ... . 
r- ·: --, r -T- -. 

1

--. ·i--·-1 -- :----1-- -
1
- -

1 

-- -; - ·--! 
!~~ ' · I . t ··- _:· i ·- ! • .

1

, · - I · ,- , . · I I 

l ~6 ,--~----1- ' ' i -I : l : . --;-r-:·1-n~1.~~i 
;LJ.Jj, it·,. I '.I 

,□~ - --,r---r!··-t• ·1;·--• ·,'-. j-~1, -~--11--·, +-;-,1' ;··-1 
I ..Jc,,, I 1 : : , I : 1 :· : 

r~o, ----f- __ I ___ . :-1-~,--,--~~f'-~·t,- ;~i .. -·1· -:-··1-·; .111 
fu 1 , 1 , , r , , 
I . ' ·~ ·· -- ····· :- ~i.- ·-- . -- . --r--- 1----r- -· 
i (1)0 · I • 1 I ' , 1 • 

- I I I I I I a 
o::c • - --i- : -;-- -;-·---i - - I 

; l.LJ 
I 

I ! t 

;~ ' ·--~:. i . [ _: i :. I 

1

0..g I I ! . i 
"'-··~•~-.1-u...,.---..;--.;.__._., _____ .,.__...._ __ --....i 

9J,oo 10.00 20.00 30.00 40.00 50.oo 
FREQUENCY CHZJ 

Figure A-148 

A-155 



S~RC REQ 67 REC 1431 
FWD C/L VER 

~ESILIENT WHEELS• 

o' 
IJ') 

i 0 

I 
i 
I 

,-o 
'..J 

.: 0.. 
. 2:= 
a: 

' 0 

: :,.::: -: 
a:o 

1W 
a.. 

I 

I ; SPE:ED F 45 MPH ' 
· -1· - · 'IlAA9' -s1c·.qoN- ~--:rr- · ,-----1 • 

, 1 GROps ~EIGHT ~ 19s, doo LBS 
""· - -: . T cr-~1:r -<tbffri :f G :~-·'fru,,:1~-·- . r , 

! ' ! l ; I· " . 
I ! l I I I I I i l ,_ --·, . -~--, I ··-'- ,, T 

I 

.:i 
.... I 

I i I ' 
-~- - ~ ,--~ + - •--4---1 

I I i 
I I 

' I ---+~-;- -, -7 

~ -- :- ---t~ -- -1 
1 

0 

o+--!:!!....-.!:+-.::===:::;::::====-;...;.====:.::.:::::=:=:i==;t:.....-l 
9:J.oo 

i I _,o 
j~:: 
11.1.1 
I e:;~ 
I a::c;; 
,W 
:::;:: 
'o 
I 0.. 

10,00 20,00 30,00 40,00 50,00 
FREQUENCY IHZJ 

L.-~ ............. - ........... ---....... -------T"-----~------.~~ 
9:J.oo 10.00 20.00 30,00 40,00 50,00 

FREQUENCY !HZl 

Figure A-149 

A-156 



10.00 20.00 30.00 
FREQUENCY !HZ) 

Figure A-150 

A-157 

40.00 

i 
l ---

so.oo 



10.00 20.00 30.00 
FREQUENCY (HZ) 

Figure A-151 

A-158 

40-00 so.oo 



~-+ ~--L ·-Co ~ ··~· 
0 . ; 

•Lil I I 1--:- -1-· 

I 

1--t- i 
·-·+o 

I :O . .... -r- i >,', __ 

I I 
I 

I 

' .; 
i ' 1 
I ' ; I 
I : : I 
I ' i ' 

I I 
I 

-
I 

~--+~---t--· l·-~ ~--· J.- ~ t- r-+--
1 i 

_ ..... __ ,_ __ , __ ,_ ,___1, ___ , ___ ..._.+--f 

I 

l . I 
: . 

.----'t.oo , 1b .oo ! 2b .oo I sb .oo 
1

. 4 .oo sb .oo 
' I : I : : FREQUENcr ~Hl} : I i .. 

...____,...___. _______ ---i-----l----1----i---4--~4-4-+.-~ 

Figure A-152 

A-159 



Figure A-153 

A-160 



'-~---. .,-- ---1---
- SCIAC REQ 67: RE 

r_-:- ! .... 
o·•·--_.o i 

i• 
I • -
' ' - I 
l 0 !Bl'?. 

__ _. 1-

1 '. 
,-o. I , 
\ ·w-- ~ __ _,___-+---+---+---+---+---+--+------ --+------, 
}Cl l 

i:::>~: 
'I,- •. 

1--0 
. ...J 
• Q.. : -~ --~--~-----------+---1-'-+--
a: 

0 

~---= a:o 
' u.J 
a.. 

- 0 

o-¥-~-:::L:..__,-...:::::::=~:::::::::::::::::...,.....:::::::==::::;::::::::::::::=::::::=:::;,:---1 
10.00 20.00 30.00 

FREQUENCY (H2) 

10,00 20.00 
FREQUENCY 

30.00 
CHZl 

Figure A-154 

A-161 

40.00 50,00 

40.00· 50,00 



r--$"ACR-Eas7-:-RE 1 ~3 .. '- • __ f- .--r-
1 A' fJ r n i LA.If j I , ~ . --[ ft-~f l~-1-1--t-· J .. :. ~-~-

--. .- ---t--;-·--r' --.--~-~- ·--... _,__...;........, 
o - ·· - -- I- - - - · · I · - 1-,-i · - -
11) -, I I ' ' - ! I I 

_c:i • · -~ - I < 1 
- · -,- t ~ -

Oo -:-E-r:_ ·---_ - _; _, ' 
-;0-..: ·-- . . __ j_ ---'--~l---'-l-----1-_;__,_..-----i----'--+-~ 

. I , , . • 

·"'·-·-'- - '. _,._ . 

' . ' 

40.QO so.oo 

Figure A-155 

A-162 



· 1-- . i ' I --r--r-- ·-1 . _ I 
- _.J ___ . _. - - - ---~ 

I I I 
, g!-L-._...:.......:....... ___ __;,._..:......._....;....._....___:::~==::_·._,· I 
-· -9).oo 10.QO 20.00 30.QO 40.00 50.00 

FREQUENCY CH2) 

10.00 20,00 30,00 
FREQUENCY CH2) 

Figure A-156 

A-163 



L-Q--1!--. ! -+----:--t---+-----:--tc---r·-

i oo: 
i---:r. 

10.00 20.00 30.00 
FREQUENCY IH2l 

Figure A-157 

A-164 



r-- -SORG Rm 67 REC 1443 

- 0 ' ... e-:· _c 
JI( 

10.00 20.00 30.00 
FREQUENCY (HZ) 

40.00 

-- • ---- I 
I 

! 

,LBS ' 
' 

so.oo 

.j,W:,,U....Lll;~-1.-----------'-....... --------'-------' 
9:l.oo 10.00 20.00 30.00 40.oo so.oo 

FREQUENCY (HZ) 

Figure A-158 

A-165 



i I 
; - '~ 

- L __ 
I 
I 
I 
, I 
I I ---;-.- -1 

I O I 
oj!__:~_:.,..::::::::::::=:=:~::::::::::::::::....j.::....::::::::::::=:::::::;::=::::r..::::::::=1=-----i --9) .oo 10 .oo 20 .oo 30 ,00 40,00 so.oo 

FR!:QUENCY !Hl) 

' I 

••- I - - ....... "~·• 
i } 
! ' 

I 

I 
• - J. _ _.J 

10.00 20.00 30,00 40.00 so.oo 
FREQUENCY (HZ) 

Figure A-159 

A-166 



i I 
1---...J-t--___J,_' ~_~_,;.1 _ __,;.._.....;.._.....,...._-+--+--+--f--;....' -ll -~ .. , 

~ j9l _o_~-- _ 11 /--5 _:_qt1__ 

Figure A-160 

A-167 



Figure A-161 

A-168 



l 
0 .,, 

S~RC REO 67 REC 1452 , 
Ml □ R/H VER 

RESILIENT WHEELp 
- - . - -~ --- - .;... 

' I I ' • . ' 
i i ; SPE!D d 80l MPH 

- ; ____ f----,TRACK--SECT-I- N- 4-.J: __ :_ . 
0 

0 
'' .... .o· ; ......,o 

• I 
r---

1 0 
~ ... 

f-(!l • ,-o 
:-u.i 

1§50 
! "' ,_I-•, 

i ::;o 
IQ_ 
f J::· 
i a: 
' 0 

::.::-: 
'a:o 

IJ.J 
CL 

0 

! ! ci;Ro~s w~IGI!IT :::1 1o·s, obo LBS 
1 1 - , ; n'n. '. I 

-- -·C~- CONFIG-r - -9 T-r,.p.IN-r--- '-· ·-i 

i i ·1· -

1

1 i l l : 
1 

; : 
! ' ' : ' I ' I ' -- .. r- -i-· --:- ~i -- ! , I - j 1 i -i --J1 

~--!--L-- _! __ --t--- ,_L____.. ___ i _ _! ___ , ______ : ·-t-----
' I -· l - i - .: ___ : i ! - I : i I . l 

! : I I I ' I I ' ' 

·--'-1 ~-- ,--I. :·- --•-·1• ---i--+--· J-•---i--- -7 
· -- I .-. - I - · i -· i l : ~ 

' j I I ' ·--t--~---- ~- ' -- ,-~-- ,---t -
I I '' I I I I I ' ' 

------- ----1 
I 
I 

l 

i ! 1 1 ( 1 

' --t--- - ---,-- -f 
I I ' i : 

: ! i --- -- --T --1 

l__, ___ , _ _,_ __ ' -- ---- -+----J 
I I 

I -· -:· ---t ~-

OL.....L_:_...:...:.,......:...__:=:::::;::::::::::::::::::_-,:_:::..:___2:::;:::::_::_____::::=~::_._J 
10.00 20.00 30.00 40.00 so.oo 

FREO!.J::NCY (Hll 

Figure A-162 

A-169 



SORC RE □ 67 REC 1452 
AFT :C/L LAT 

R$SILIENT WHEELS 

o, t r-~-- --.-:-
I I L ____ ·. . 

i C0 '. 
1i" 0 : 
i O ,. ' 

[ 
·'--'. j~O 
i 
i '. 
la 
i :::)'' 
p-': 

l=:;o 
CL I ~:c- -

: er: , N 

I ::,:::': 
r-a:.o 
'w 
j CL 
+--,··-- -
I 
1 g 

9J.oo 10.00 20.00 '.30,00 
FREQUENCY (HZ) 

10,00 20.00 '.30,00 
FREQUENCY (HZJ 

Figure A-163 

A-170 

40,00 50,00 

40,00 50,00 



o:::o 
,w 
i 3: 
JO 
I a.. 

0 
0 

SOAC REO 67 REC 1462 
FWD .C/L' LONG 

t 

10.00 20.00 30-00 
FREQUENC'I'. (HZ) 

1 

40,00 so.oo 

,_ ~+.LJoo....c......:tlill..l.f1 o=.-o.,__o ...i:..._20 ..... -0-0--3 .... 0-. 0-0--4 ... 0-.-00 __ ...,so.-.-o--o 
FREQUENCY (HZl 

Figure A-164 

A-171 

i 



~ . ",. -·- -- ,_ 
SCJRC REQ 67 REC 1452 : 

--.-----1---
1 

°o.oo 10.00 20.00 30,00 40,00 50,00 
FREQUENCY (HZ) 

°o.oo 10.00 20.00 30,00 40.00 50,00 
FREQUENCY !HZl 

Figure A-165 

A-172 



i 20.00 30,00 
-- 10 .o FREQUENCY o (H Zl 

e A-166 Figur 

A-173 



l 

10.00 20.00 30.00 40.00 so.oo 
FREQUENCY (H2) 

~-9J.oo 10.00 20.00 30.00 40.00 so.oo 
FREQUENCY (HZ) 

Figure A-167 

A-174 




