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Introduction

All new tactical vehicles and aircraft are required to be
evaluated for potential whole-body vibration (WBV) health hazards
to their crewmembers. This requirement is contained in AR 40-10,
"Health hazard assessment program in support of the Army materiel
acquisition decision process." In support of this program, the
U.S. Army Aeromedical Research Laboratory (USAARL) was requested
by the U.S. Army Environmental Hygiene Agency (USAEHA) to perform
a Health Hazard Assessment (HHA) on the M915A2 truck tractor.

The M915A2 truck tractor* (hereafter referred to as
"M915A2") is a 14 ton, 6 x 4 commercially designed truck tractor
built by Freightliner Corporation* (Figure 1). It is powered by
a Detroit Diesel DDE engine* which develops 400 hp at 2100 rpm.
The transmission is a Detroit Diesel Allison HT 740 CR automatic*
with 4 forward gears and one reverse gear. The M915A2 is
intended for use with the M871 (22-ton) and M872 (34-ton) flatbed
semitrailers, and the M1062 7500-gallon fuel tanker. The M915A2
primarily will be used in the Communications Zone (COMMZ) over
primary and secondary roads and, occasionally, on off-road
terrain. These vehicle configurations are considered when
designing the test matrix for measuring the WBV signatures.

The methods for measuring and analyzing WBV are found in the
International Organization for Standardization’'s (ISO) guideline
entitled "Guide for the evaluation of human exposure to whole-
body vibration (ISO 2631)." 1ISO 2631 is reflected in MIL-STD-
1472D, "Human engineering design criteria for military systems,
equipment and facilities." The relative severity of the pro-
cessed WBV signatures are interpreted using the Risk Assessment
Codes (RAC) found in AR 40-10. These publications as a set
define the criteria used in evaluating the WBV signatures of the
M915A2.

ISO 2631 identifies three criteria for the evaluation of
human exposure to WBV which can be described in terms of
intensity, frequency, direction, and duration. These criteria
are the preservation of comfort, the preservation of working
efficiency, and the preservation of health or safety. They are
known formally as the reduced comfort boundary (RCB), fatigue-
decreased proficiency boundary (FDPB), and the exposure limit
(EL), respectively.

* See list of manufacturers.



Figure 1. M915A2 truck tractor.

The RACs, as described in AR 40-10, Appendix B, require the
classification of a health hazard according to its severity and
probability. Processing vibration signatures using IS0-2631
results in measurements of vibration severity, but does not yield
a measure of the probability of occurrence. RACs are obtained by
combining vibration severity with the probability that the test
condition will occur in a real life scenario. For vibration,
RACs would be determined for each vibration amplitude at each
direction and frequency.

Methods

Whole-body vibration data for the M915A2 was collected at
Aberdeen Proving Ground (APG), Maryland, by the U.S. Army Combat
Systems Test Activity (USACSTA) in coordination with the Response
and Tolerance Branch of USAARL. A test matrix was developed that
represented the planned operating environment of the M915A2 with
respect to terrain type, load configuration, and vehicle speed
(Table 1).
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Table 1.

Test matrix for WBV testing of the M915A2.

” Terrain _—]
. Vehicle Paved Cross | Belgian I
speed(m.p.h.) surface country block
= x
10 X
|| 12 X
|| 15 X
I 20 X
25 X
35 X ||
45 X II
L 55 X ==J

* Each configuration shown was tested for the
loaded, unloaded, and bobtail load cases.

Experimental conditions

The M915A2 was tested under three terrain conditions:
primary, cross-country, and Belgian block. The primary surface
was a 3-mile, smooth, level, straight, asphalt test track. The
cross-country surface was a rough dirt road with numerous
potholes and uneven ruts. It had been used recently for the
testing of track vehicles. The Belgian block was an oval
cobblestone road approximately %-mile long with an irregular
pattern of 3-inch crests. These crests were spaced such that
there was no correlation between the locations of the crests for
the right and left wheel track. All three courses are part of
the APG test track facilities. Characterizations of these
surfaces are available from APG.

The M915A2 was tested under three load conditions: bobtail,
unloaded, and loaded configuration. The bobtail configuration
consisted of the tractor without the trailer attached. The
unloaded configuration consisted of the tractor with an empty 22-
ton M871 low-bed semitrailer attached. The loaded configuration



consisted of the tractor with the M871 trailer attached and with
a load of 44,000 1lbs.

The M915A2 was tested using vehicle speeds ranging from 8 to
55 m.p.h. Specific vehicle speed selection depended on the test
terrain and mirrored likely employment scenarios. On the paved
course, the M915A2 was tested at three speeds: 35, 45, and 55
m.p.h. On the cross-country course, it was tested at 8, 10, and
12 m.p.h. And on the Belgian block course it . was tested at three
speeds: 15, 20, and 25 m.p.h.

The test matrix consisted of combinations of terrain
surface, load configuration, and vehicle speed, which resulted in
a total of 27 vehicle runs. Seat pad accelerations were
collected from the instrumented driver and passenger seat for
each of the X- (fore/aft), Y- (left/right), and Z- (up/down)
axes. Combinations of vehicle test runs with vibration axes
yielded 162 distinct data trials.

The seats in the M915A2 were adjusted so the distance from
the floor to the underside of the seat frame was 11 inches. This
corresponds to a seat height at approximately one-half the
possible stroke. The driver was 5'10" tall and weighed 156 1lbs.
The passenger was 6°'3" tall and weighed 192 1lbs.

Instrumentation

Seat pad accelerations were obtained in the X-, Y-, and 2Z-
axes for both the driver and passenger seats. Three Endevco
model 2265C-25 accelerometers*, in a triaxial arrangement, were
attached to a disk placed between the seat pad and the subjects’
buttocks. Each of the accelerometers were connected to a signal
conditioner which provided.excitation, amplification, calibra-
tion, and low-pass filtering. The accelerometers were low-pass
filtered at 100 Hz using a six-pole Butterworth filter. A
diagram of the data acquisition system is included as Figure 2.

Filtered acceleration signals from the signal conditioner
were connected to an EMR Model 372-03 pulse code modulation (PCM)
encoder*. The encoder multiplexed the incoming analog signals
which then were sampled at 416.67 Hz per channel. The incoming
analog signal was sampled using a sample-and-hold amplifier,
digitized using a 10-bit successive approximation analog-to-
digital converter, and then converted to a nonreturn-to-zero
level (NRZ-L) code for transmission. The encoded PCM data then
was input to a Conic model CTL 510 transmitter* for transmission
at 237 MHz to the remote data handling facility. The signal
conditioner, encoder, and transmitter were mounted on the back of
the M915A2 cab during the entire test.

L 3l
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Figure 2.

Data acquisition systen.
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The transmitted NRZ-L code was received by a Scientific
Atlanta series 420S receiver* and passed into a Loral
Instrumentation ADS-100 system*. The input buffer and PCM bit
synchronizer modules recovered the serial pulse train from the
data link noise and disturbances. The pulse was recorded on a
Honeywell model 101 PCM tape recorder* along with voice
annotation of the individual test runs and IRIG-B time code.
Simultaneously, the PCM pulse train was passed to a PCM
decommutator and demultiplexed into 16-bit words.

From this point, the pulse train was sent to both a digital-
to-analog (D/A) converter and a parallel input module. The D/A
converter passed the pulse train through a filter, external to
the ADS-100 system, for real time display and fourier analysis.
The parallel input module was used to input digital IRIG-B time
code into the ADS-100. The pulse train passed out of the ADS-100
system from the input module to the host computer--a Hewlett
Packard model 21MX-E series minicomputer*. The data were stored
temporarily on the HP system disk and later transferred to
digital tape to provide a permanent storage medium. The ADS-100
system was independent of the host control; however, software
residing on the minicomputer controlled the hand shaking between
the ADS-100 and the HP21MX-E during data acquisition.

Analysis

Triaxial seat pad vibration data were processed using the
methods prescribed in ISO 2631 for broadband signals using third-
octave analysis with weighting. Digitized acceleration signals
from the X-, Y-, and Z-axes, from both the driver and passenger
seat pad accelerometers, were read into a Dolch model 486 por-
table computer*. A USAARL-developed automated analysis program
was used to produce tabular and graphic plots of the acceleration
data. These plots (Appendix B) were used to identify vibration
exposure limits which occurred under projected normal daily
operating conditions.

The RACs require classification of the health hazard
according to the hazard severity and probability. Since the ISO
2631 standard does not use RACs directly, the severity of the
hazard may be estimated reasonably from the worst-case exposure
before the onset of ELs (i.e., for any vibration frequency and
direction). An indicator which may be used for the assessment
of hazard severity is the duration of safe exposure (DSE). The
DSE is defined as the length of time a person can be exposed to
WBV before reaching the health and safety exposure limit (HSEL).
Thus, a long DSE indicates tolerable WBV, whereas a short DSE
indicates severe WBV. 1In order to translate the DSEs to hazard
severity, Table 2 was used to define the category (I-IV) of
exposure.
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Table 2.

Hazard severity classification.

Attribute Category Duration of safe exposure (DSE) "
] to WBY====
Catastrophic 1 I Less than 5 minutes
1 Critical IX Between 5 and 30 minutes
Marginal IIT Between 30 minutes and 4 hours
nNegligible IV More than 4 hours

Hazard severity categories are defined as follows:

Category I -

Category II -

Category III -

Category 1IV -

Catastrophic: Hazard may cause death or
total loss of a bodily system.

Critical: Hazard may cause severe bodily
injury, severe occupational illness, or major
damage to a bodily systemn.

Marginal: Hazard may cause minor bodily
injury, minor occupational illness, or minor
damage to a bodily systenmn.

Negligible: Hazard would cause less than
minor bodily injury, minor occupational
illness, or minor bodily system damage.

The operational environments of the M915A2 determine the
likelihood of occurrence, or hazard probability level, of
exposure to WBV. These levels, identified as levels A through E
in AR 40-10, with their corresponding operating conditions
relevant to the WBV signatures in the M915A2, are listed in Table

3.

Operating the M915A2 over paved surfaces represents
approximately 75 percent of the total mission, therefore, the
probability of WBV exposure over similar courses is frequent and
may be assigned hazard probability level A. The operation over
cross-country roads is assigned a Hazard Probability Level B,
which represents approximately 20 percent of its mission time.
Operating over unimproved secondary roads, represented by the
Belgian block, is within the M915A2 mission, but its occurrence
should be only occasional, prompting the assignment of hazard
probability level C to this course.



Table 3.

Hazard probability classification.

Attribute Level Road/terrain type, operating speed\
Frequent A Primary roads, 40-65 m.p.h. Cross-
country, 8 m.p.h. and under
Probable B Primary roads, 20-40 m.p.h.
Cross-country, 9-16 m.p.h.
Occasional Belgian block, 5-15 m.p.h.
IlRemote Belgian block, above 15 m.p.h.

“Improbable

Conditions unlikely to occur

Hazard severity categories and levels are used to find
the RACs for each test condition. Using Table 4, the RACs are
found at the intersection of the category and level. Overall RAC
for the vehicle then is determined by weighting the individual
test RACs according to the percent of mission time the run
represented and then averaging and rounding to a final RAC.

Table 4.

RAC determination.

Hazard
category

Hazard probability levels

I

4 1 1 2 3 4 n
m 2 3 3 4 5 “
v 3 5 5 5 5 ﬂ

10
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Results

The duration of exposure (in hours) necessary to reach the
HSEL was calculated for all 54 data sets. Since the M915A2
mission requires 10 hours of operation over primary, secondary,
and cross-country terrain, the exposure times of less than 10
hours were flagged for assessment and are listed in Table 5.

The DSEs for passenger and driver ranged from a low of 6.31
hours to a high of 35.69 hours. For speeds up to 45 mph, expo-
sure limits for the primary surface indicate that WBV exposures
in any 24-hour period be limited to 18 hours for the loaded con-
figuration, 8.97 hours for the bobtail configuration and 22 hours
for the unloaded configuration. It should be noted here that
tests on the primary terrain at 55 mph resulted in a considerable
increase in vibration, and exposure at this speed should be
limited to 6.31 hours. Exposure limits for the cross-country
terrain indicate WBV exposure be limited to 10.28, 8.56, and
17.19 hours for the loaded, bobtail, and unloaded configurations,
respectively, for speeds ranging from 8 to 12 mph. Exposure
limits for the Belgian block surface for speeds ranging from 15
to 25 mph indicate WBV exposure be limited to 17.09, 9.88, and
14.56 hours for the loaded, bobtail, and unloaded configurations,
respectively.

The frequencies at which the HSELs were reached fell in the range
from 2.2 to 7.1 Hz for both passenger and driver. The majority
of the HSELs occurred at frequency levels in the range of 4.5 to
7.1 Hz, which lies in the WBV resonance frequency range (4 to 8
Hz).

Because the DSEs were well above the 4-hour mark as defined in
Table 2, hazard severity was determined to be negligible for all
the data sets for both passenger and driver. This resulted in
RAC categories of 4 for both positions. RAC exposure probability
included remote, occasional, probable, and frequent for the
passenger and driver. Overall RACs were 3 and 5 for both
positions. The single RAC for the M915A2 was determined by
weighting the individual RACs according to their percentage of
total mission time and then averaging and rounding to a final
RAC. The overall RAC for the M915A2 truck was calculated to be
4. ’

Discussion

For the worst case on each test course, the lowest tolerance
levels were experienced on the primary surface (6.31 hours, run
026, 55 mph), with less severe WBV occurring on the Belgian block
course (9.88 hours, run 008), followed by the cross-country
course (8.56 hours, run 010). However, the general trend of the

11



Table 5.

Seat HSEL for times of less than 10 hours with respect to Z-axis, vibration frequency,
vehicle speed, terrain surface, and vehicle load.

Determination of RAC levels

Hazard “RAC.: Test Config- Exposure
severity course uration proba-
bility

Passenger | Negligible o i 8 Primary | Loaded Frequent

Driver Negligible ::;Q,n_ Cross- Bobtail Probable
country

Passenger | Negligible Primary | Bobtail Frequent

Driver Negligible | -1 Belgian | Loaded Occasion-
o block al

12
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exposure limits indicates that overall, the lowest tolerance
levels were experienced on the cross-country course with DSEs
ranging from 8.56 to 28.56 hours. Next, the tolerances for the
Belgian block course ranged from 9.88 to 35.69 hours. Finally,
the highest tolerance levels overall were experienced on the
primary course with DSEs ranging from 6.31 to 36.69 hours.

The WBV experienced by the vehicle crewmen differed for seating
position. The passenger position data typically showed a lower
exposure limit as compared to the driver position for most of the
data trials. This situation is most apparent under the Belgian
block surface where vehicle roll occurred. A likely reason for
this result is that the passenger does not have hand holds which
can be used to dampen WBV. By grabbing the steering wheel, the
driver can reduce the amount of upper body sway. This in turn
lowers the amount of induced seat motion resulting in a lower
apparent WBV measurement at that seating position. The addition
of both right and left hand holds for the passenger

would reduce the amount of vibration measured at that position
and likely would improve the perceived ride quality.

Conclusion

Results from this WBV test indicate that while operating the
M915A2 in its intended operational environment, both driver and
passenger were exposed to an overall RAC of 4. It is recommended
that exposure to WBV be restricted to the following:

1. Paved surface, up to 45 mph: Bobtail configuration, not more
than 9 continuous hours in any 24-hour period.

2. Paved surface, up to 45 mph: Unloaded configuration, not
more than 22 continuous hours in any 24-hour period.

3. Paved surface, up to 45 mph: Loaded configuration, not more
than 18 continuous hours in any 24-hour period.

4. Cross-country terrain, up to 12 mph: Bobtail configuration,
not more than 9 continuous hours in any 24-hour period.

5. Cross-country terrain, up to 12 mph: Unloaded trailer, not
more than 17 continuous hours in any 24-hour period.

6. Cross-country terrain, up to 12 mph: Loaded trailer, not
more than 10 continuous hours in any 24-hour period.

7. Belgian block, up to 25 mph: Bobtail configuration, not more
than 10 continuous hour in any 24-hour period.

13



8. Belgian block, up to 25 mph: Unloaded configuration, not

more than 15 continuous hours in any 24-hour period.

9. Belgian block, up to 25 mph: Loaded configuration, not more

than 17 continuous hours in any 24-hour period.

14
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USAARL summary of analysis
per IS0-2631* guideline on
whole-body vibration (WBV)

RUN-01 Passenger

21-SEP-93  15:29:37

1: Vehicle:.......
2: Dates..cececeen
3: Courset..c.....
4: Position:......
5: Speed:...coeees
6: Note:...ccecea..

M915a2 truck
February 14,
Paved
Passenger

35 mph

1992

Bobtail (no trailer)

Third-octave bahds with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1400 0.1250 3.600 17.250 39.183
2.85 0.1400 0.0982 5.133 23.183 51.367
4.48 0.2000 0.0893 5.883 25.967 57.117
7.12 0.2700 0.0758 7.383 31.433 68.117
1.83 0.0700 0.0700 8.233 34.500 74.250
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.8800 0.1966 1.750 9.650 23.050
4.48 0.3400 0.1518 2.667 13.500 31.367
3.46 0.1400 0.0809 6.750 29.183 63.500
7.12 0.2800 0.0787 7.017 30.183 65.500
2.85 0.0900 0.0632 9.450 38.867 82.867
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.2300 0.2300 2.350 12.217 28.550
4.48 0.2300 0.2300 2.350 12.217 28.550
8.95 0.2500 0.2235 2.467 12.683 29.550
2.24 0.1700 0.1272 5.733 25.433 56.000
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization 1S0 2631:

18

Comfort
Fatigue ...
Health
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Fatigue-decreased proficiency boundary
. Health and safety exposure limit
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RUN-01 Passenger seat

M915a2 truck

(Hz) RMS / FDI'B
0.03/0.191

0,04 /0,191
0.03 /0.531

0.05 /0,191
0.03 70.151
0,04/0.4%0

0.07/0,191
0.02/0.191
0,07/0.,3%

0.14/0.214
0.06/0.214
0,17/0358

1.83

2.24

0.14/027
009 /0273
0.15/0317

2.85

0.11 /0331
0.14/033
0.12 70,288

3.46

0.20/0.429
034 /0,429
0.23/0.268

4.48

0.06/0.545
0.09/0,545
0.05 /0.268

5.70

0.27 /0,681
0.28 /0.¢81
0.23/0.262

7.12

0.26 /0,856
0.88 /0.856
0,25 10,300

8.95

0.1271.0%0
0.2271.0%
0.09 10,381

11.39

0.12/71.36)
0.11/1.36
0.09 /0477

14.24

0.20/1.713
020/1.713
0.08 /0,599

17.90

0.11/2.161
0.12/2.16
0.06 70.756

22.58

02/2.7125
0.11/2.725
0.05/0.954

28.48

0.28 /3.446
0.09 /3.446
0.05/1.206

36.01

0.19/432
0.04 74322
0.04/1.513

45.17

0.54/5.451
0.16/ 5.451
0.06 / 1.908

56.97

0.10/6.872
005/ 6.872
0.06 / 2.408

71.82

Negd N NuM NeodM NgM N N=X NOX NeX NadX N N NM NX NCX N Nt NdX N

21-SEP-93 15:29:37

February 14, 1992

s A A
EEEES s S
2

P A e 0]
SRR

A
A

0.1 1.0 RMS/FDPB ratio 10.
R B o e e e e B B E e
20 -10 o (deciBels) 10 20
Course: Paved

Speed: 35 mph

Note: Bobtail (no trailer)
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-01 Driver

21-SEP-93  15:29:38

1: Vehicle:.......
2: Datet..ccececees
3: Courset....cecee
4: Position:......
5: Speed:.........
6: Note:....ccesa

M915a2 truck
February 14,
Paved
Driver
35 mph

1992

Bobtail (no trailer)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.1700 0.0759 7.367 31.433 68.117
7.12 0.2000 0.0562 11.017 44.367 93.750
8.95 0.1900 0.0425 15.800 60.500 125.000
2.24 0.0400 0.0357 19.550 72.867 149.000
2.85 0.0500 0.0351 20.000 74.250 151.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.5400 0.1207 3.800 18.017 40.800
4.48 0.2200 0.0982 5.133 23.183 51.367
3.46 0.0900 0.0520 12.183 48.367 101.500
7.12 0.1800 0.0506 12.650 49.867 104.500
2.85 0.0600 0.0421 15.933 61.000 126.250
Z2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3400 0.3400 1.217 7.250 17.833
8.95 0.3200 0.2860 1.650 9.167 22.050
4.48 0.2100 0.2100 2.717 13.717 31.750
2.24 0.1700 0.1272 5.733 25.433 56.000
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit

- 20
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HSEL: Health and safcty exposure limit
FDPB: Fatigus-deoroased proficiency boundary

RCB: Mlulanfoﬂbanduy_

RMS: Vib

SR
SERSRs et

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

Negd N Nadd N N N NGX NCX NaGX NOX NgX N NX N NX NdH NEX NX NdH

RMS / FDPB

0.01 1019}
0.02/0.151
0,03 /0.531

0.02/0.151
0,01 10,191
0.05/0.450

0,03/0.191
0.0l /0.151
0.07/0.3%

0.8 /0214
0.0470.214
0,17/0.388

0.05/0.27
0.06/0.273
0.15/0317

0.06 /0331
0.09/0331
0.12/0.288

0.17/0.49
0.22/0.429
0,21 /0.268

0.04 /0.545
0,05 10,545
0.05 / 0.268

0,20 /0,631
0.18 /0,681
03470268

0.1970.856
0,54 /0,856
032 /0300

0,06/1,00
0.17/1.0%0
0,08 / 0,381

0.02 /1363
0,08 /1,363
0.09 7 0.477

0.43/1.713
0,14/1.113
0.08 7 D.599

0.11/72.161
0.12/2.161
0.07/0.756

0.17/2.125
0.09/2.7128
0.05/0.954

0.2 73.446
0.08 / 3.446
0.05/1.206

0.13/432
00474322
0.04/1.513

0.1373.451
0.06/ 5.45
0.05/1.908

0.05/6872
0.04/6872
0.04 /2.408

21-SEP93 15:29:38

¥ gl RUN-01 Driver seat
Z: Vertical ' February 14, 1992 M915a2 truck

0.1 1.0 RMS/FDPB ratio 1?.
1 1 i N 1+ 1 1 i 1 1 1 1 13 3
: T T T L} l 1 T L] 1 [ 1) T T ! l 1] L ¥ T l L ¥ L) T l T T T L} '[ T T T T ' 1 ¥ T T l
20 -10 0 (deciBels) 10 20
Course: Paved
Speed: 35 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1S0-2631* guideline on
whole~body vibration (WBV)

RUN-03 Passenger

21-SEP-93  15:29:38

1: Vehicle:.......
2: Datet..ceeiecen
3: Course:........
4: Position:......
5: Speed:...c.ee0
6: Notet....c.oovee

M915a2 truck
February 14,
Paved
Passenger

$5 mph

1992

Bobtail (no trailer)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3800 0.1696 2.233 11.717 27.500
2.24 0.1800 0.1607 2.433 12.550 29.300
5.70 0.3600 0.1263 3.550 17.050 38.750
7.12 0.4200 0.1180 3.933 18.550 41.867
2.85 0.1500 0.1053 4.650 21.300 47.617
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.5500 0.1545 2.600 13.217 30.683
8.95 0.5100 0.1140 4.133 19.333 43.500
1.83 0.0600 0.0600 10.117 41.183 87.500
1.42 0.0600 0.0600 10.117 41.183 87.500
1.02 0.0600 0.0600 10.117 41.183 87.500
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.3000 0.3000 1.517 8.600 20.800
7.12 0.2900 0.2900 1.617 9.000 21.683
4.48 0.2700 0.2700 1.817 9.900 23.617
8.95 0.2300 0.2056 2.817 14.083 32.550
2.85 0.2300 0.1941 3.067 15.150 34.800
* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

Fatigue ..
Health

22

. Fatigue-decreased proficiency boundary
. Health and safety exposure limit
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€ 4

PP oo e X: Longiostionl RUN-03 Passenger seat

(mh2) Z Veia February 14, 1992 M915a2 truck

Exposure: 10h Om

cenas
SR

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

N N} NCX N=tX N=LX N=<{MX N={X NdMX N} N} N=<dMX N=<X N<4X N=CX N=<LX N=<LX N<LX N<X N<X

RMS ! FDPB

0.04 70,191
0,06/0,191
0.06/0.53

0,06/0,191
0.06/0.191
0.08 /0.450

0.09/0.191
0.06/0.191
0.10/0.3%6

0.18 /D.214
0.0670.214
0257035

0157021
0.06/0.27
0.23/0317

0.11 /0231
0.08 0,331
0.12/0,25%8

0.38/0.429
0.08 /0,429
0.27/0.2¢8

036 /0,545
0.16 7 0.545
0.30/0,268

0.4270,68]
0.55/0.68|
0.29/0.263

0.4]1 /0,856
0.51 / D.BS6
0.23 /0.300

0.16/ 1.0%
.24 1 1.09%0
0.11 70.381

0.1% 7 1.363
0.17/1363
0.1370,477

0.18/1.713
0.13/1.713
0.0970,5%

0.16/72,1¢1
0.13/ 2161
0.07/0,756

033/2.725
0.43 / .70
0.06 10,954

0.41/3.446
0.12/3.446
0.0571.206

048/432
0071432
005/ 1513

0.28/5.451
0.11 7 5.451
0.05/1.908

0.12/63872
0.12/6.872
0.06 / 2.405

21-SEP93 15:29:38

0.1 1.0 RMS/FDPB ratio 10.
L I : 2 1 T T U A | 1 1 1 1 TR S T I |
Frrorr e e T e e e e e T T e T T

-20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 55 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per 1ISO-2631* guideline on RUN-03 Driver
whole-body vibration (WBV)
21-SEP-93  15:29:38
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992

3: Course:........
4: Position:......
5: Speedt...ccee.0
6: Notet....ceeeee

Paved
Driver
S5 mph

Bobtail (no trailer)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2100 0.0937 5.483 24.500 54.117
5.70 0.1800 0.0632 9.450 38.867 82.867
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.1900 0.0534 11.800 47.000 98.867
2.85 0.0700 0.0491 13.117 51.500 107.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3200 0.0899 5.833 25.750 56.617
8.95 0.3100 0.0693 8.350 34.933 75.117
5.70 0.1100 0.0386 17.767 67.000 137.750
4.48 0.0800 0.0357 19.550 72.867 149.000
2.24 0.0400 0.0357 19.550 72.867 149.000
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3300 0.3300 1.283 7.550 18.500
8.95 0.3000 0.2682 1.833 10.000 23.800
5.70 0.2000 0.2000 2.933 14.583 33.617
2.24 0.2500 0.1871 3.250 15.867 36.300
2.85 0.2100 0.1773 3.533 17.000 38.617

* International Standards Organization IS0 2631:

24
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Fatigue ...
Health

... Reduced comfort boundary
Fatigue-decreased proficiency boundary
... Health and safety exposure limit




«:

TOPD Pt e X: Logiudival RUN-03 Driver seat

vl e peurmy Lot Y: Transverse
RMS: Vibeation R.M.5. scocleration (m/s2) Z: Vertiaal February 14, 1992 M915a2 truck

Exposure 10h Om

('Hz) RMS ! FDPB : e :
0.02/0.19
0.03 /0.191
0.06/0.531

0.03 /0.151
0,03 70,191
0.07 /1 0.450

0.04 /0,191
0.03 /0,191
0.10 /039

1.83

AAAASAASAASI AR ASAAA,
RS b

0.07/0.214
0.04 /0214
02570358

2.24

0,07/02713
0.04 /027

0.2t /0317 ressEststpana Rt

2.85

00770331 Sdsasiaaantan s

YA R R
0.04 /0331
0.10 /0288

3.46

0.21 /0.429
0.08 /0,429
0.,15/0.268

4.48

0.18 /0.545
0.11 10.545
0,20 /0,268

5.70

0.19/0,681
0J32/0.631
0.33/0.268

7.12

0.18 /0.856
0.31 70.856
0.30 /0,300

8.95

0.08 /1.0%0
0.1771.0%0
0,12/0.38)

11.39

0.15/1.38
0107136
01310477

14.24

0,157,713
0.10/1.713
0.07/0.59

17.90

.14 /2,168
0.11 12161
0.06 /0,756

028 /2,728 #
0,19/2.728
0.07/0.954

22.58

28.48

0.25/3.446
0.09 73.446
0.05 7 1.206

36.01

0.19/4.32
00574322
0.04/1.513

45.17

0.11 /75451
0.06/5.451
0.04/1.908

56.97

0.12/6872
0.06/6.872
0.05 /2,405

71.82

N NefM NI NI NEX NdX NEX N N<dX N NGX NdX N NX NEX NeX NX N NX

0.1 1.0 RMS/FDPB ratio 10.
21-SEP-93 15:29:38 Frr1rr |1 7111 r ot

Course: Paved
Speed: 55 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per ISO-2631* guideline on ~ | RUN-04 Passenger
whole-body vibration (WBV)

21-SEP-93  15:29:38

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Paved

4: Position:...... Passenger

5: Speed:......... 45 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.8100 0.2842 ' 0.867 5.833 14.650
2.24 0.1700 0.1518 2.667 13.500 31.367
4.48 0.2800 0.1250 3.600 17.250 39.183
7.12 0.3500 0.0983 5.133 23.117 51.367
2.85 0.1400 0.0982 5.133 23.183 51.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.5600 0.1251 3.600 17.250 39.117
5.70 0.2800 0.0982 5.133 23.183 51.367
3.46 0.1100 0.0636 9.367 38.550 82.250
7.12 0.2100 0.0590 10.333 42.000 89.000
11.39 0.3200 0.0562 11.017 44.367 93.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.5800 0.5800 0.367 3.350 8.967
7.12 0.2500 0.2500 2.067 10.967 25.867
8.95 0.2700 0.2413 2.183 11.467 27.000
2.85 0.1900 0.1604 4.100 19.217 43.250
4.48 0.1600 0.1600 4.117 19.267 43.367

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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-

ﬁgﬁ:ﬂ:gﬁggxz:giuﬁq X: Longiudion RUN-04 Passenger seat
RMS: Viraion R M. slrion 64 % Verbe February 14, 1992 M915a2 truck

S

(Hz)

1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

N> N N NI N N=X N<CX N=M N} N=CX N=X N=<X N=<X N=<CX N=X N<X N<X N=<X N«

Exposure: 10h Om

0.05/0.191
0.04/0.191
0.06/0.450

0.09 /0,191
0.03/0.191
0.07/0.3%

0.17/0.214
0.0:/0.214
121 /0358

0.15/0.273
0.07/0.273
0.19/0.217

0.15/0331
0.11 /0331
0.08 /0,288

0.28/0.429
0.10/0.429
0.16/0.268

0,81 /0.548
0.2 1 0.545
0.58 /0.268

035/ 0.681
0.21 /1 0.681
0.25/0,2¢8

0.40 / 0.RS6
0.56 1 0.856
0.27/0.300

0281 1.0%
032/1.00
0.12/0.381

0.16/1.363
0.15/ 1.363
0.11/0.477

0.19/1.013
0.06/1. 013
0.10/0.59%

0.22/2.161
0.27/ 2161
0.04 /0,756

0.24/2.725
0.17/2.728
0.06 70.954

0.32/3.446
0.1373.446
0.05/1.206

0.22/4.02
0.06/ 4322
0.05/1.513

0.1/ 5.451
0.06/ 5.45%
0.05/1.908

0.11/6872
0.07/6.872
0.06 / 2.405

21-SEP-93 15:29:38

RMS / FDPD

0.04/0.191
0.05/0.191
0.050.531

| |
I T T T ‘ T T T T T T ' T T T T l
_ | r 1

shatohastastant

F DA AR A A B e R e

e

0.1 1.0 RMS/FDPB ratio 1

L 1 1 s 13 1 1 1 [ T
r—r+rgprrro ooy v et LI B B B B B AR AL B R L L B B

1
T
-20 -10 0 (deciBels) 10

8L

Course: Paved
Speed: 45 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per ISO-2631* guideline on RUN-04 Driver
whole-body vibration (WBV)
21-SEP-93  15:29:38

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Paved

4: Position:...... Driver

5: Speed:......... 45 mph

6:

Note:..¢evv..... Bobtail (no trailer)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.4000 0.1404 3.017 14.933 34.367
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.2000 0.0562 11.017 44.367 93.750
4.48 0.1200 0.0536 11.717 46.750 98.500
3.46 0.0900 0.0520 12.183 48.367 101.500
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.4000 0.0894 5.867 25.933 $7.000
5.70 0.1800 0.0632 9.450 38.867 82.867
11.39 0.2300 0.0404 16.800 63.867 131.750
7.12 0.1400 0.0393 17.367 65.750 135.250
2.85 0.0500 0.0351 20.000 74.250 151.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.3900 0.3900 0.900 6.000 15.017
7.12 0.3000 0.3000 1.517 8.600 20.800
8.95 0.3000 0.2682 1.833 10.000 23.800
2.85 0.1800 0.1519 4.433 20.550 46.000
2.24 0.2000 0.1497 4.533 20.933 46.750

* International Standards Organization 1SO 2631:
Fatigue ..
Health

28

Comfort ... Reduced comfort boundary
. Fatigue-decreased proficiency boundary
... Health and safety exposure limit




-

HSEL: Yok e et copomrs i X: Logion ~ RUN-04 Driver seat

RCB: Reduced comfort boundary

RMS: Vib

iciency boundary Y: Transverse

R.M.S. 3

@2 Z: Vertical

Exposure.

1.42

1.83

2.24

2.85

3.46

4.48

5.70

7.12

8.95

11,39

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

N N N NM NEM NeX NEX NX N N-dM N NLX NLX NgLX N<GX NaGX NCX NgX N<X

10h Om

RMS/ FDIB

0.02/0.191
0,03 /0,19
0.04/0.531

0.03/0.191
0.02/0.191
0.06 7 0.450

0.04 /0.191
0027019
0.09 7 0,3%

0.07/0.214
0.03/0.214
0.20/0,358

0070271
0.05/0.273
0.18/0317

0,09 /0.331
0.06 / 0.331
007 /0.288

0.12/0.429
0.06 ¢ 0.429
0.1070.2¢8

0.40 / 0.545
0.18 /7 0.545
039/0.%48

0.20/0,68|
0.1470.681
0,30 70,248

0.21 /0,856
0.41/D.B56
0.30 /0,300

0.12/1.0%0
0.2371.00
0.15/0.381

0.12/1.38
0,08 /1,383
0.10/0.477

0,16/1,713
0.10/1.713
0.09 1 0.59%9

0.21 /2,161
0.19/2.16]
0.09 /0,756

0.20/2.7125
0.12/2.728
0.06/0.958

0.30 / 3.446
0.15/3.446
0.05/1.206

01574322
0.0474322
0.04 /1,513

0.10/ 5.451
0.05 / 5.451
0.04/1.908

0.08/6.872
0.05/6.872
0.05 7 2.408

21-SEP-93 15:29:38

R

February 14, 1992 M915a2 truck

R

Eoicy gagtl

T PTYPRree
SRR

s s s
HVRRIATATRT

B
B A A R

G G

R A s

B T A 0 B B MR 35 0
A R R A A P A

Anpanaseabashe
A

P P EY Ty T
AR A A AR R A A A A A

0.1 1.0 RMS/FDPB ratio 10.
L 1 1 1 1 TS S T O | 1 1 1 1 TS S |
l Ll L] Ll T ' L] L) L] T l T L} L\ L) ' T Ll T T ' L] 1 ¥ T l 1 T L) \] I ) 1 T L I T i T ¥ ‘
-20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 45 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per ISO-2631* guideline on RUN-05 Passenger
whole-body vibration (WBV)

21-SEP-93  15:29:39

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Secondary a

4: Position:...... Passenger

5: Speed:......... 15 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.8100 0.3616 0.517 4.117 10.750
2.24 0.1600 0.1429 2.933 14.583 33.617
5.70 0.3800 0.1333 3.267 15.933 36.433
1.83 0.1200 0.1200 3.833 18.150 41.050
7.12 0.4100 0.1152 4.067 19.083 43.000
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.5800 0.1629 2.383 12.333 28.867
8.95 0.7000 0.1564 2.550 13.000 30.250
3.46 0.2400 0.1387 3.067 15.150 34.800
4.48 0.3100 0.1384 3.083 15.183 34.867
1.83 0.1200 0.1200 3.833 18.150 41.050
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours)  (hours)
4.48 0.4600 0.4600 0.633 4.733 12.183
5.70 0.2200 0.2200 2.533 12.933 30.117
7.12 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2800 0.2095 2.733 13.750 31.867
2.85 0.2100 0.1773 3.533 17.000 38.617

* International Standards Orgenization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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s

HSEL: Health and safety exposure limit X: Longitudinal -
FDPD: Ftigrodocnsocd iocionty bourdary g RUN-05 Passenger seat
RCB: Mndmfonbomd‘ry Z: V.
RMS: Vibration R.M.S. acceleration (m/s2) ertial February 14, 1992 M915a2 truck
Exposure: 10h 0m
EE et R R S R U S e g
(Hz) RMS / FDPR }“"","
X 002/0.19|
1.02 v o07/0.u91 sm%wm e
Z 003/053
X 004/0.191 FEiesthi s ataetx
1.42 vy o0n2/009 Y s T
Z 00770450
X 0.12/0.91 b S e s
1.83 v oaz/0a9 B e e e
Z 0.02/0.39%
X 01670214 S e e e e :
224 Y 0024 A TR
Z 02870338 B R e e R R
X 0.10/027 masmmmasmﬁww
2.85 vy oms/0am R N
Z 021/0317 m&mﬁw &fﬁ
X 0.14/0331
3.46 Y 02403
Z 0.15/0.288
X 081/0.42 B R R
448 Y o3n/0an Eo s NN
Z 0.46/0.268 R R
X 03870545 S
570 Y o02s/054 mmmawm&r :
Z 0.2/0248 SR e e et
X 0.41/0.68) R R RS
7.12 Y 0.58:10.68] SR e
Z 02170268 B S S
X 035/085 B R s S R S Co oo
8.95 Y oumrasse mwmﬁwwmmm%ﬁw
Z 0.16/0.300 Sataniomenttotontntos 2
X 0.21/1.00 SR
11,39 ¥ onsiom PRt
Z 0.09/0.38] SRR
X 0287136 SRR
14.24 Y oi3r1a8
Z 009/0477 S
X 03M/1.73 SEstEEEEE
17.90 Y oxmnm s
Z 0.07/0.59 b2
X 0327216 e
22.58 Y o.112.a4
Z 0.05/0.7%6
X 042/2.728 SeseReaasEE
28.48 Y o.u6s2.7s
Z 0.05/09%4
X 0471344 e
36.01 Y o.10s3.448
Z 0.05/1.206
X 033/432
45.17 Y o08/432
Z 00571513
X 0.45/5.451
86.97 Y o.a3/sasi
Z 0.06/1.908
X 0.11/6872
71.82 Y 006/6872
Z 0.06/2.405
0.1 1.0 RMS/FDPB ratio 10.
{ 1 1 1 1 1 PR B B | 1 i 1 1 L (]
21.SEP-93 15:29:39 rrrtorrr—r—t—tT—rvrrr vy rrrrvf{rrr1r{trrrr§jrrrrfrrrrr
-20 -10 0 (deciBels) 10 20
Course: Secondary a
Speed: 15 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per ISO-2631* guideline on RUN-0S Driver

whole-body vibration (WBV)
21-SEP-93  15:29:39

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Secondary a

4: Position:...... Driver

5: Speed:......... 15 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.4400 0.1964 1.767 9.650 23.117
5.70 0.2000 0.0702 8.200 34.433 74.117
7.12 0.2200 0.0618 9.717 39.800 84.750
3.46 0.1000 0.0578 10.617 42.933 91.000
2.24 0.0600 0.0536 11.717 46.750 98.500
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3000 0.1339 3.250 15.833 36.250
8.95 0.4300 0.0961 5.300 23.800 52.617
7.12 0.3300 0.0927 5.583 24.833 54.750
1.83 0.0800 0.0800 6.850 29.550 64.367
3.46 0.1300 0.0751 7.467 31.800 68.867
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3700 0.3700 1.050 6.450 16.050
7.12 0.2200 0.2200 2.533 12.933 30.117
5.70 0.2000 0.2000 2.933 14.583 33.617
2.24 0.2400 0.1796 3.467 16.717 38.050
8.95 0.1700 0.1520 4.433 20.550 46.000

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Health snd safety exposure : Longitudinal )
FDP: Fatpntome b X: RUN-05 Driver seat
RCB: Raduced comfort ) :
RMS: Viersan RM 5, sesslor February 14, 1992 M915a2 truck
Exposure: FDPB HSEL
S
I e A P e W iR G T SOy T T Ry T Ko (EER 2Ry 1A | 1 1 |
mz) RMS /FDPB I T T : |‘||||‘l ! 'llll ll! ; rlll Il]
X 00170191
1.02 Y o0o02:/049 sk e
Z 003/0.531
X 0.02/0.191 %
1.42 vy o0o07:049 e e
Z 007/0.450 e
x n.m [ 0.|9| W?#?#?NWW‘?W’“
1.83 Y ooss0491 A R e
Z 0.19/039% L S R A
X 0.06/0214 B e e
2.24 Y 0060214 A
2 0.24/0358 SR
X 005/027 SR
2.85 ¥ ooss02m b
Z 01710317 mwmm“%mwxﬁ”w ;
X 0.10/0331 SRS
3.46 Y 0.43/0331 RS AR
Z 0.11/0.288 St
X 04470429 S
448 Y 030/04% m*m%xﬁ{u%%fwwx
Z 037/0.248 ST
X 0.20/0.545
5,70 Y o.a8s0545
Z 02010268
X 0.22/0.681 St 0%
7.12 vy omsoe8 L
Z 022/0268 S
X 0.17/0.856 St
8.95 v o.43r085% B
Z 0.7/0300 S
X 0.11/71.0%0
11.39 v o.gas10% sesteseng
Z 01110351 R
X 0167136 SR
14.24 Y om/nia v )
Z 0.lL/04T7 SRR
X 01971713 #3
17.90 vy oa7s1.m3
Z 0.07/0.59 s
X 0.7/2.161
22,58 Y o0.14r216
Z 0.06/0.756
X 027/2.725
28.48 Y o.a0/2.7128
Z 0.05/0.954
X 0.24/3.446
36.01 Y 006/3.46
Z 0.04/1.206
X 0.15/432
45.17 Y o0s/432
Z 004/1.53
X 0.18/5.451
56.97 Y omis4
Z 0.05/1.908
X 0.07/6872
71.82 Y oo0s/63m
Z 0.05/2.408
0.1 1.0 RMS/FDPB ratio 10.
L 1 i 1 1 IS U S B | 1 1 1 1 [ |
21-SEP-93 15:29:39 rrrrrgryrrrrrrrvvyYrYT—r—rr gtrrvr 1 rrrr T T
20 -10 ] (deciBels) 10 20
Course: Secondary a
Speed: 15 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1ISO-2631* guideline on RUN-06 Passenger
whole-body vibration (WBV)

21-SEP-93  15:29:39

: Vehicle:....... M915a2 truck
2: Date:t.......... February 14, 1992
3: Course:........ 8econdary a
4: Position:...... Passenger
5: Speed:......... 20 mph
6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2900 0.2589 1.083 6.633 16.467
4.48 0.4600 0.2054 1.633 9.117 21.900
5.70 0.4800 0.1684 2.267 11.833 27.750
2.85 0.2200 0.1544 2.600 13.217 30.750
7.12 0.4400 0.1236 3.667 17.500 39.750
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.7400 0.2079 1.600 8.967 21.583
2.24 0.2200 0.1964 1.767 9.650 23.117
8.95 0.8600 0.1922 1.817 9.933 23.717
5.70 0.4200 0.1474 2.800 14.017 32.433
2.85 0.1700 0.1193 3.867 18.300 41.367
Z2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.2500 0.2500 2.067 10.967 25.867
2.24 0.2900 0.2170 2.583 13.150 30.617
4.48 0.2100 0.2100 2.717 13.717 31.750
2.85 0.2400 0.2026 2.883 14.367 33.117
5.70 0.19200 0.1900 3.183 15.583 35.683

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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TDRE: Foee iy bocadary X: Longiuciont RUN-06 Passenger seat
RCB: Reduced comfort

RMS: Vibration R.M.S. scoslerstion (m/s2) Z Vedial February 14, 1992 M915a2 truck
Exposure: 10h Om

R A o v
SRR

(Hz) RusspDpp  eetetlll
X 0.037019] Eo oo
1.02 v ou0s/0.191 B e S e
Z 004703531
X 005/0.191 e e e S
1.42 v ogs/0a% B e s RS s
Z 00610450 MR
X 0.10/0.191 B S B Y
1.83 v omsoi9 B e A R R o
Z 0.12/03% B A R R AR R
x o.:o,o.zl‘ P B e o
2.24 Y oxsp24 e T R A Ak
Z 029/0358 R
X 022/02Mm e
2.85 vy our02m SRR g
Z 02410317 s
X 0.09/0331 SRS
3.46 Y 0vi6s033 b
Z 0.15/0.288 e
X 04670429 R R S X ekt K
4,48 Y 020/04» I et
Z 0.21/0.268 B R
X 0.48/0.545 B o e R S S
870 Y o42r0848 e Y DY
Z 0.19/0.268 B s A A e e
x o'“[o_a] A%wwwvmmm&m-&m;
7.12 Y o074/0.68 B
Z 0.25/0.248 E2oo
X 035/0.856 R S s e o
8.95 v oxa/0es6 R R T S
Z 0.20/0.300 RN R R
X 0207100 eNese
11.39 v o3/1.0% R s s
Z 0.08/0381 S,
X 0177136 S
14.24 v oaas136 b
Z 0.08/0.477 SR
X 0217173 b
17.90 Y o3
Z 004/0.59
X 0.22/2.161 S
22.58 Y ouss2i6
Z 0.06/0.756
X 02112725
28.48 Y oirrams
Z 0.05/0.054
X 037/3.426 #
36.01 Y 0034
Z 0.05/1.26
X 0067432 B
45.17 Y oadradm
Z 00871513
X 0.21/5.451
86.97 Y oor/5.451
Z 0.06/1.98
X 0.13/687
71.82 Y 006/6812
Z 0.06/2.405
0.1 1.0 RMS/FDPB ratio 10.
L 1 1 1 1 L 1 131 1 1 L 1 PN T B N |
21-SEP-93  15:29:39 rrrryrrrrrrrgrrrrrr|11rrr&r|yr1rryr|Jrvrr 11§ v 111
20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 20 mph
Note: Bobtail (no trailer)

35



USAARL summary of analysis
per ISO-2631%* guideline on RUN-06 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:39

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ 8econdary a

4: Position:...... Driver

5: Speedt......... 20 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits#*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2700 0.1205 3.800 18.050 40.867
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2700 0.0758 7.383 31.433 68.117
2.24 0.0800 0.0714 8.000 33.750 72.750
2.85 0.0700 0.0491 13.117 51.500 107.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1500 0.1339 3.250 15.833 36.250
7.12 0.4400 0.1236 3.667 17.500 39.750
8.95 0.5200 0.1162 4.017 18.867 42.617
5.70 0.2800 0.0982 5.133 23.183 51.367
2.85 0.1100 0.0772 7.200 30.800 66.867
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted {hours) (hours) (hours)
7.12 0.2800 0.2800 1.700 9.433 22.617
5.70 0.2400 0.2400 2.200 11.550 27.183
4.48 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2900 0.2170 2.583 13.150 30.617
2.85 0.2400 0.2026 2.883 14.367 33.117

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit

36 -



FOPE: Paigmdocvasc ooy boxndary X: Longinudinel RUN-06 Driver seat
RMS: Vibration R.M.S. scceloation (m/s2) Z: Vertical February 14, 1992 MB915a2 truck
Exposure: 10h Om

D R e S A
A oA

(Hz) RMS / FDTB : e
0.02/0.191 ;
1.02

0.03/0.191
0.03 /053

0.02/0.191 “3
0.05 70,191 SR
0,05 /0.450 e

1.42

0.0370,191 RN

1.83 0.07/0.191 T R e s e
0.11 /0,39 St

0.08 /0.214 R

0.15/0.214 SR

0.20/0,358 i e

2.24

0.07/0.2M ﬁ* 2‘5$&?‘5§3§%2‘<?“m3§¥5
0.11/02713
0.24 /0317 PeRE e

2.85

0.08 /0,331 AR A
0.09 /0331 B e S R
0.11 /0,288 e S S ey et

3.46

0.2770.429 bt A
0.17/0.429 R ??EM?&‘-@%"#W
02370268 PR -

0.24/0.545 z'.:hvm‘;mmmwmmw
0.22 /0545 B e s s
02470268 B S R s

4.48

5.70

0.27 /1 0.681
0,44 /0,681
0.2% ¢ 0.268

7.12

0.2 /0856 SRR A0
0.52/0.856
0.20/0.300

4.-x~ N R D A I A

8.95

0.131.0%0
0.20/1.0%0
Q.10 /1 038]

11.39

0.15/1.363 %
0.06 /1,363
0.0 /0477 o R

01471713
01271713
0.06/0.59

14.24

17.90

0.13/2.161
0.14/2.161
0.06/0.756

22.58

0.20/2.725
0.00/2.728
0.05/0.954

28.48

0.22/3.446
0.07/3.446
0.05/1.206

36.01

0.17/432
0.09/4.32
0.04/1.513

45.17

0.09/ 5.451
0.06 / 5.451
0.04/1.908

56.97

0.08 /6,872
0.05/6.872
0.05 / 2.405

71.82

Nedd NG NI NdX NCM N€M NedX N NtM NX NaOX NSX NX N=EX N=CX N-M Nt NdM N

0.1 1.0 RMS/FDPB ratio 10.
1 4 1 N 1 T S G T | 1 L 1 1 T T B B |

21-SEP-93 15:29:39 rrrr—r+r—yr +ttrrrrrrrr [ rrr1rrryrr—r—f oo T T T
<20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 20 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN-07

Passenger

21-SEP-93

15:29:39

: Vehicle:.......
: Date:...ccceeee
: Coursel....c..s.
: Position:......
: Speed:.........
$t Notest...veveone

M915a2 truck
February 14,
Secondary a

Passenger

25 mph

1992

Bobtail (no trailer)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV ekposure
before reaching ISO limits¥*

Fatigue
Health

38

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2600 0.2321 1.317 7.717 18.867
4.48 0.5000 0.2232 1.417 8.133 19.800
1.83 0.1700 0.1700 2.233 11.683 27.433
7.12 0.5900 0.1657 2.317 12.083 28.250
2.85 0.2100 0.1474 2.800 14.017 32.433
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 1.3000 0.3652 0.517 4.050 10.617
8.95 1.3100 0.2927 0.817 5.583 14.117
2.24 0.2200 0.1964 1.767 9.650 23.117
2.85 0.2300 0.1614 2.417 12.500 29.183
5.70 0.4400 0.1544 2.600 13.217 30.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3100 0.3100 1.433 8.217 20.000
8.95 0.2900 0.2592 1.933 10.433 24.800
2.85 0.3000 0.2532 2.017 10.767 25.500
4.48 0.2200 0.2200 2.533 12.933 30.117
3.46 0.2200 0.2046 2.833 14.183 32.750
* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

... Fatigue-decreased proficiency boundary
... Health and safety exposure limit




< -

FDPS: Faipmderrensc ooy boumdary X: Longhudioe RUN-07 Passenger seat
RMS: Vibaion R.M.5. accseration (s2) % Vertu February 14, 1992 M915a2 truck

Exposure: 10h O0m
s R R e

(-Hz) RMS / FDPB :lllll:lll'

X 0,01/0.19 F A
1.02 Y ouds0um B e S S SRS
Z 0.07/0.53 ot
X 0.12/0.91 &mﬁ*ﬁww*wm
1.42 Y oa1s0001 3
Z 0,10/045
X 0.17/0.191
1.83 v oads0a91 e e e
Z 0.14/03% FER R S
X 02670214 B e R e R
224 Y o0x/0204 S e s e e
Z 025/0358 R
X 0x1/02m B
2.85 vy oxoam SN
Z 030/0317 b S e e Y
X 0.13/033 S MR
346 Y o203 R A A
Z 0.22/0.288 B T S
X 0507042 B e ey
448 Y o0x/0429 T et
Z 0.22/0.268 B e e R e
X 03270548 SRR s
570 Y csarosas b e
Z 0.16/0.28
X 0.5970.68]
7.12 ¥ 137068
Z 03170268
X 0.40/0256
8.95 v 13110885
Z 0.29/0.300
X 031/1.0%0
11.39 v o100 :
Z 0.13/0381 WW&“&%WX&%&%M“%
X 0.3/136 SRR
14.24 Y oi1/130 e
Z 009/04T7 fSasussaaasatasatal
X 027/1.7M3 bR
17.90 Y oxs1m ot
Z 0.08/0.59% SR
X 0.30/2.161 oo
22.58 ¥ oxs216
Z 0.07/0.7%
X 036/2.725 B
28.48 Y ours2ms
Z 0.06/0.954
X 0.40/3.446 e
36.01 Y 0.10/3.44
Z 0.05/1.206
X 0417432
45.17 Y o043z
Z 0.06/1.513
X 05975451 223
56,97 Y o0asssast
Z 0.10/1.508
X 0.13/6872
71.82 Y o007/6872
Z 0.06/2.408
0.1 1.0 RMS/FDPB ratio 10.
L 1 i 1 1 SR S A N | i 1 1 1 1 TR N I |
21-SEP-93 15:29:39 rrfrrrgrrrrypor ¢t rrrr fr1rr1r 1 rroeorgyrrrrr 1117
-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 25 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per ISO-2631* guideline on RUN-07

whole-body vibration (WBV)

Driver

21-SEP-93  15:29:40

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Secondary a

4: Position:...... Driver

5: Speed:......... 25 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits¥*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3000 0.1339 3.250 15.833 36.250
7.12 0.3900 0.1096 4.383 20.300 45.500
2.24 0.0900 0.0804 6.817 29.433 64.000
5.70 0.2200 0.0772 7.200 30.800 66.867
2.85 0.0800 0.0561 11.050 44.367 93.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.7800 0.2191 1.467 8.350 20.250
8.95 0.7700 0.1721 2.183 11.500 27.050
2.24 0.1700 0.1518 2.667 13.500 31.367
1.83 0.1100 0.1100 4.350 20.183 45.250
2.85 0.1400 0.0982 5.133 23.183 51.367
Z2: Vertical Comfort Fatigue Health
(Hz) actual weighted {hours) (hours) (hours)
7.12 0.3700 0.3700 1.050 6.450 16.050
8.95 0.2700 0.2413 2.183 11.467 27.000
4.48 0.2300 0.2300 2.350 12.217 28.550
2.85 0.2500 0.2110 2.700 13.617 31.617
5.70 0.1900 0.1900 3.183 15.583 35.683

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Health ... Health and safety exposure limit
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HSEL: Health end safety exposurc Limit X: Longitudinal O
FDPB: Fatiguo-docreased proficiency boundary Y: Transverse RIJN'07 D"ver seat
RCB: Roduoed comfort

RMS: Vibmion RM.S. sccclontion (m2) 2 Vertaal February 14, 1992 M915a2 truck

Exposure: 10h Om HSEL
S S S
L 1 1 1 |
(Hz) RMS/FDPE === "'.I B e | |' e
X 0.04/0.191 e e U
1.02 Y ooss0i91 SR SRS
Z 0.09/0531 S
X 00570191 B
1.42 Y o07/0091 S et
Z 0.10/0.4%
X 005/0.191 e e S
1.83 vy on/oam s T e s R e
Z 0.15/0396 B s S e e A A e P
X 00970214 e e
2.24 Y 01770214 B NN SRS
Z 0.25/0358 b S S R SR S S S T
X 0087027 Lo
2.85 v ou4r02m b s e
Z 025/0317 e R R e R
X 00770331 e e
3.46 Y o0.a2/033 B S S s
Z 017/0.28 e S R R
X 030/0.429 B e e :
4,48 Y 01670429 e S T
Z 0.23/0268 R SR s
X 02270548 B L e
570 ¥ oas/os4s N et
Z 019/026 e Ay e e
X 039/0.681 e e
7.12 v omroesi B e o e T
Z 037/0268 S A et
X 0.24/0.856 e e eeaeanang
8.95 v omirosse e R e
Z 0.27/0300 R g
X 0.20/1.0% pppse e
11.39 vy om/1.0% B e e T e
Z 0.16/0.381 e e e R S o
X 0/136 SR
14.24 v os0r13@
Z 0.11/0477 e
17.90 X 01671713
Y 01671713
2 Z 0.08/05% R
X 0.15/2.161
22.58 Y ouss2ie6
Z 0.07/0.75
X 026/2.725
28.48 v o.az2/2ms
Z 0.05/0954
X 0.25/3.446
36.01 Y 007/3.16
Z 0.04/1.206
X 0.18/432
45.17 Y o006/432
Z 0.04/1.513
X 02075451
8§6.97 Y on/sas
Z 0.0S/1.908
X 007/6872
71.82 Y o006/6872
Z 0.05/2.405
0.1 1.0 RMS/FDPB natio 10.
1 I 1 1 1 L TR S B | 1 Y 1 1 1 PR N A |
21-SEP-93 15:29:40 Frtryrryrrrrrgjyrrr4voU1rrerrr T YT OO T T T
20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 25 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per IS0-2631* guideline on RUN-08 Passenger

whole-body vibration (WBV)

21-SEP-93  15:29:40

1: Vehicle:.......
2: Datet..ceeceenn
3: Course:........
4: Position:......
5: Speed:.........
6: Notel...e.ooecee

M915a2 truck
February 14, 1992
Cross country #1
Passenger

8 mph

Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 1.0200 0.4554 0.283 2.900 7.900
2.24 0.2400 0.2143 1.517 8.600 20.800
1.83 0.1700 0.1700 2.233 11.683 27.433
2.85 0.2200 0.1544 2.600 13.217 30.750
3.46 0.2600 0.1503 2.717 13.683 31.683
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2500 0.2232 1.417 8.133 19.800
2.85 0.3000 0.2105 1.567 8.800 21.250
3.46 0.2900 0.1676 2.283 11.900 27.933
1.83 0.1600 0.1600 2.450 12.617 29.500
1.42 0.1500 0.1500 2.717 13.717 31.750

Z: Vertical

Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3700 0.3700 1.050 6.450 16.050
2.24 0.2500 0.1871 3.250 15.867 36.300
2.85 0.1700 0.1435 4.833 22.000 49.000
5.70 0.1400 0.1400 5.000 22.683 50.367
1.83 0.2000 0.1353 5.250 23.617 52.367

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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ﬁﬁ;:ﬂtﬁ;ﬁm:z::ﬁuﬁw X: Longinaionl RUN-08 Passenger seat
RMS: Vibeation R.M.S. acceloration (m/s2) Z Veniaal February 14, 1992 M915a2 truck
Exposure: 10h Om

S R S

(Hz) RMS / FDPB :lllll:ll
X 005/0.191 s e e
1.02 Y oassoas BT eI AR R e
Z 0.08/0.5) HEGE
X 0.0/0.191 B s R e SR e
1.42 vy 0151019 R S S R R
Z 0.12/0450 PRt ek s e
X 01710191
1.83 Y oass0u9
Z 020/0396 Wmmmmmww
X 0.24/0214 P
2.24 Y 025/0214 s
Z 025/03s88 B R 3 S
X 02/027 B R e e
2.85 Y 030/027 oot fmﬁéﬂ%’»m&.
Z 017/0317 SRR
X 026/0331 HE s
3.46 Y o02s0m B R :
Z 0.13/0.288 A R
X 1.02/04% S
4.48 Y o32s049 B 2 B S G R Sa o
Z 03770268 4 5
X 035/0.545 S S S :
5,70 Y ouss055 : e
Z 01470268 A
X 032/0.681 S T ek e SR
7.12 ¥ o31/0681 A M
Z 0.11/0.268 SE R O
X 0.54/08% e b e et
8.95 Y o0s55/08% »ww;wmmwm&wx
Z 0.13/0.30 S gaieeNeNE
X 0,871,000 s
11.39 Y oxmrion P S e
Z 00970381 A
X 0267130 SRR
14.24 v 025/1368 SRR RS EES
Z 00970477 SRS
X 033/1.713 S
17.90 vy 026717 SR
Z 0087059 et
X 033/216 A
22.58 Y o.us/2.061
Z 0.06/70.756
X 04472728 SN
28.48 Y o0.a6/278
Z 00570934
X 0.43/3.446 s
36.01 Y oo9/34s
Z 005/1.206
X 0337432
45.17 vy oonrasn
Z 005/1.513
X 06215451 Bt
56.97 Y o.16/540
Z 0.05/1.908
X 0.14/6872
71.82 Y o0m/6872
Z 0.06/2.405
0.1 1.0 RMS/FDPB ratio 10.
L 1 L ) 1 PO S B | : 1 i 1 R T N |
21-SEP-93 15:29:40 rrrrrrrr g rrrrvyrro 11 4vr vy rrr T T ]
-20 -10 0 {deciBels) 10 20

Course: Cross country #1
Speed: 8 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per IS0-2631* guideline on RUN-08 Driver
whole-body vibration (WBV)
21-SEP-93  15:29:40
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Driver
5: Speed:......... 8 mph
6: Note:.......... Bobtail (no trailer)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.6300 0.2813 0.883 5.917 14.833
2.24 0.1400 0.1250 3.600 17.250 39.183
2.85 0.1300 0.0912 5.700 25.300 55.750
5.70 0.2500 0.0877 6.033 26.500 58.250
1.83 0.0800 0.0800 6.850 29.550 64.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1400 0.1250 3.600 17.250 39.183
4.48 0.2700 0.1205 3.800 18.050 40.867
1.83 0.1200 0.1200 3.833 18.150 41.050
2.85 0.1600 0.1123 4.217 19.683 44.250
1.42 0.1100 0.1100 4.350 20.183 45.250
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.5400 0.5400 0.500 3.733 9.867
5.70 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2800 0.2095 2.733 13.750 31.867
2.85 0.2200 0.1857 3.283 16.017 36.617
7.12 0.1800 0.1800 3.450 16.650 38.000

* International Standards Organization 1S0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Health ... Health and safety exposure limit
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HSEL: Heakh and safoty expasure Limit X: Longitudinal -
FDPB: Fatiguo-docsossed proficicncy boundary Y: Tramsverse RUN-os Dnver seat
RCB: Reduced camfort Z: Vi
RMS: Vibration R.M.S. sccelerstion (nva2) ertical February 14, 1992 M915a2 truck
Exposure: 10h 0m RCB FDPB HSEL
%ﬁéﬁf’f@?ﬁ?ﬁéﬁﬁmﬁm”*””” ¢->~c-»§’wx3x~ |
(HZ) RMS / FDPB :|1|1|:||1'1:1;I.|'|11'||1|1l’1||'I|1.1;l'|I||Inr:
X 0070191
1.02 v 0070491
Z 007/0.531
X 00570191 e
1.42 Y 01170191 e
Z 0.11/045 B R e R
X 0.0870.191 B A e oo
1.83 v 027049 R
Z 0.19/0396 SN
X 01470214 38088 e
224 Y 01470204 S
Z 0.28/0358 %({&ﬁi}’“ﬁ*ﬁ&f‘i&*%&%% 3
X 01370273 S e
2.85 v ois/omm SRR
Z 0x2/0317 BRI R
X 01703 AR
3.46 Y o0a7/0331 M SRS
Z 0.18/0.288 e SN
X 0.6/70429 g
448 Y o0x/049 et
Z 0.54/02%8 mmw-emvﬁ e,
X 02570548 G
5,70 Y o0a2/0545 P A e S
Z 0.3/02@ B A A e
X 0.21/0.681
7.12 ¥ o2s/0.68 mmﬁmwmm
Z 0.18/02%8 A
X 0297085 L e B
8.95 Y o04/085 B e
Z 0.18/0,30
x 0.l7IIM g-ecu&e-&x#x#
11.39 v 04371080
Z 01140381
X 0U/138 SRR
14.24 Y omsiae
Z 0.12/0477
X 02471713 :
17.90 Y oa9/1.73
Z 0.09/05%9 S
X 028/2.161 s
22.58 Y o.aBs2161
Z 0.08/0.75 B3
X 0.40/2.725 e
28.48 Y oa4s2ms
Z 0.05/0.95
X 036/3.446 i
36.01 Y 008/3.446
Z 0.04/1.206
X 020/432
45.17 Y omseaz
Z 045/1.513
X 0.19/5.45)
8§6.97 Y oa2/549
Z 0.05/1.908
X 0.10/6872
71.82 Y oo01/6872
Z 005/2.405
0.1 1.0 RMS/FDPB natio 10.
L : 1 1 ] PR T R N | 1 2 1 ] [ |
zl-sﬂ’-” lsﬁ:ﬂ ' L) ) T l T T T l T L T 7T l L T T T l T L T T l L T 1 L) l | T ¥ T l T T T T I
-20 -10 0 (deciBels) 10 20
Course: Cross country #1
Speed: 8 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1ISO-2631* guideline on RUN-09 Passenger
whole-body vibration (WBV)

21-SEP-93  15:29:40

1: Vehicle:....... M915a2 truck

2: Datet.......... February 14, 1992

3: Course:........ Cross country #1

4: Position:...... Passenger

5: Speed:......... 10 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?2) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.9000 0.4018 0.417 3.517 9.350
5.70 0.7500 0.2632 1.050 6.483 16.150
2.24 0.2200 0.1964 1.767 9.650 23.117
3.46 0.2900 0.1676 2.283 11.900 27.933
2.85 0.2000 0.1404 3.017 14.933 34.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.3600 0.2081 1.600 8.933 21.550
2.24 0.2200 0.1964 1.767 9.650 23.117
2.85 0.2600 0.1825 1.983 10.650 25.250
1.42 0.1700 0.1700 2.233 11.683 27.433
4.48 0.3700 0.1652 2.333 12.117 28.367
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2800 0.2800 1.700 9.433 22.617
5.70 0.2400 0.2400 2.200 11.550 27.183
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.2000 0.1497 4.533 20.933 46.750
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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FDPD: Faipus docvesncd proicioney beumdary X Longinudieal RUN-09 Passenger seat

Y: Transverse

RMS: Vibrstion R.M.S. scosleration (m/s2) Z: Ventiaal February 14, 1992 M915a2 truck

Exposure: 10h 0m
e P S e

(Hz) RMS / FDPR
X 006/0.191
1.02 vy o.a6s0191
Z 01010531
X 009/0.191 :‘-%ﬂ*ﬁ*’f‘%:?*z‘"?&’*w{i'{’ﬂ*&%’
1.42 Y oa7s0.i91 ey
Z 0.14/04% e ——_———
X 0.14/0.191 B L e S R e
1.83 vy oi4/0191 e
Z 0.14/039 SRR g
X 0.22/0214 o SR eSS R S
2.24 Y om/o24 R S R R
Z 0.20/0358 B R e e e
% s T ——
2.85 Y oz2s/02m S
Z 0.15/0317 ng&mw
X 0290331 B B N
3.46 Y 036/0331 B R R S R s SRR
Z 0.11/0288 S
X 05070429 R e
4.48 Y 0371/042 D G U e e
Z 02270268 %m&«eﬁ R R
X 0,75/0.545 S
570 Y 045/0548 e
7 02470268 R
X 045/0.631 SR A )
7.12 Y ows0esl b N
Z 0.16/0.268 e
X 0.5/085%6 B R S A et
8.95 Y omsosse SR S
Z 0127030 A ettt
X 023/1.0%0 S
11.39 ¥ o030/100 b e e
Z 00970381 S
X 0261138 B
14.24 Y oxm/138 B S e
Z 0.09/0.477 bR e
X 02%/1.713 e vy
17.90 Y 02471911 <
Z 0.08/05%
X 037216 LRI
22.58 Y oxr2161 P
Z 0.06/0.75%
X 04072728 wh
28.48 Y oa6r2ms
Z 008/0.9%
X 039/3.446 bod
36.01 Y oa1/3.446
Z 005/1.206
X 048/43272 Eod
45.17 Y omsrean
Z 005/1513
X 0.52/5.451
§6.97 Y 009/5.45
Z 006/1.908
X 02476872
71.82 Y ooe/esn
Z 0.06/2.408
0.1 1.0 RMS/FDPB ratio 10
L 1 1 1 1 PR S T B | ! ) 1 { R T T W |
21-SEP-93 15:29:40 rr——~vrrrrrgprrorrro o1 rrrvr1rrJ1rro{rrrrr ooy T
-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 10 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per 1IS0-2631* guideline on RUN=-09

whole-body vibration (WBV)

Driver

21-SEP-93  15:29:41

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Cross country #1

4: Position:...... Driver

5: Speed:......... 10 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.5600 0.2500 1.167 6.967 17.217
5.70 0.5100 0.1789 2.050 10.933 25.800
2.24 0.1200 0.1071 4.533 20.867 46.617
3.46 0.1500 0.0867 6.133 26.867 59.000
7.12 0.3000 0.0843 6.383 27.800 60.750
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.5700 0.1274 3.500 16.867 38.367
2.24 0.1400 0.1250 3.600 17.250 39.183
1.42 0.1200 0.1200 3.833 18.150 41.050
4.48 0.2600 0.1161 4.017 18.933 42.617
5.70 0.3200 0.1123 4.217 19.683 44.250
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.5200 0.5200 0.517 3.950 10.367
5.70 0.4700 0.4700 0.617 4.583 11.833
7.12 0.2600 0.2600 1.933 10.400 24.683
8.95 0.2200 0.1966 3.017 14.900 34.300
2.24 0.2600 0.1946 3.067 15.117 34.750

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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D e e ity X: Longluciont RUN-09 Driver seat
RMS: Vibration R.M.S. acceloration (av/s2) 2 Vertial February 14, 1992 M915a2 truck
Exposure: 10h Om

B R R R R R R R R

('Hz) RMS / FDPB :lllll:lllll
X 0.03/0.191 S
1.02 Y 0.11/0.191 S S
Z 009/0.531 A
X 0.04/0.19 RN EHEINNNNE
1.42 vy o0.2/019 e DK S S
Z 0127045 R A SR AN AR R G R e
X 0.0670.19] B e R e
1.83 Y 0.117/0.191 Bt e e
z o"s ’om mww»w-x PN MCM’M#%W
X 0.12/0214
2.24 Y o014/0214
Z 02670358 ‘é%ﬁw:&?ﬁé&i@é@&’”ﬁ%ﬁ
X 0.42/027 B e R e S o
2.85 vy oo B S e R Ry
Z 02170317 ﬁ’ﬁs:.&”m"%“’\tﬁ?ﬁmw
X 0.15/0331 £ mmvmﬁwmew
3,46 Y cu9s0am
Z 0.47/0.28
X 056/0.429
4.48 Y 026/0429
Z 0.52/028
X 05170545
570 ¥ ox/osss R
Z 0.47/028 +*memwmmm
X 030/70.681 3 B e B e e o
7.12 Y o0x/0.681 B S e g 00 5 e
Z 02670268 A A e e g
X 0327085 A
8.95 v o0s7/085% A R
Z 0.2/0.300 R T
X 0.1971.09 RN
11.39 v 0.48/1.0% Ehtiaiin:
Z 0.14/0381 b R e e e
X 0277136 RSSO RN
14.24 v on2nas o
Z 0,13/0477 B R R S
X 0277173
17.90 Y oz/im3
Z 0.10/05%
X 03272161 e
22,58 Y our2le 5
Z D.08/0.15 o
X 04s/2.728 boc st
28.48 v oaar2ms
Z D0S/0.954
X 038/3.446 pee s
36.01 Y 0.10/3.u8
Z 0.04/1206
. X 027432
45.17 Y om/432
Z 0.05/1.513
X 0.13/5.451
8§6.97 Y 009/5.451
Z 005/1.908
X 009/68712
71.82 Y o001/68m2
Z 0.05/2.405
0.1 1.0 RMS/FDPB ratio 10.
1 1 L L 1 POV T T I | 1 1 1 1 1 R T W |
2]-SEP-93 15:29:41 FrTTrrrrgryrrryrryrjrrrryyreOorryrrrrrr vy vt r i
-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 10 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per 1ISO-2631* guideline on RUN-10 Passenger

whole~-body vibration (WBV)

21-SEP-93  15:29:41

1: Vehicle:....... M915a2 truck

2: Date: ® o & 0 00 0 0 60 February 14' 1992

3: Course:........ Cross country #1

4: Position:...... Passenger

5: Speed:......... 12 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.8800 0.3929 0.467 3.633 9.633
7.12 1.3600 0.3820 0.517 3.783 10.000
3.46 0.4900 0.2832 0.883 5.850 14.717
1.83 0.1800 0.1800 2.033 10.833 25.650
5.70 0.4800 0.1684 2.267 11.833 27.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 1.6200 0.4551 0.283 2.900 7.900
5.70 0.6100 0.2140 1.517 8.617 20.800
1.42 0.2000 0.2000 1.700 9.433 22.617
3.46 0.3400 0.1965 1.750 9.650 23.117
8.95 0.8700 0.1944 1.783 9.800 23.367

Z: Vertical

Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3900 0.3900 0.900 6.000 15.017
4.48 0.2400 0.2400 2.200 11.550 27.183
5.70 0.1500 0.1500 4.533 20.867 46.617
8.95 0.1600 0.1430 4.850 22.117 49.250
1.83 0.2000 0.1353 5.250 23.617 52.367

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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TOPB: Fulondocrmd poosy ndery ¥ Longiutionl RUN-10 Passenger seat
RCB: Roduced comfort boundary

RMS: Vibration R.M.S. accelerstion (m/s2) Z Vertioal February 14, 1992 M915a2 truck

Exposure: 10h Om
S

(Hz) RMS / FDPB
X 006/0.191
1.02 ¥ oa7/0491
Z 0.12/0.531
X 0.12/0.191 a&m&*mmmmmmmw&
1.42 vy ox0/019 SR
Z 0.19/04% e N8
X 0.18/70.191 h&iz{éﬁ*&‘#ﬁ*ﬁfmw*
1.83 v ocasroam S seteasces ;
Z 0.20/039 ;’immﬁﬁfwﬂﬁ%mm%?' %
X 0.18/0214 AR AR ASH
2.24 Y 01670214 ; SRR %
Z 0.17/038 mmzm&mm‘sﬁsx
X 03/02M B S L
2.85 Y ox/0m TS
Z 0.12/0317 R TR N R
X 04970231 R I
3.46 Y oo SO
Z 0.13/0.28 126
X 0287042 B s e e S S
4,48 Y oxn/oae B o R e e
Z 0247028 Rt e e R s
X 0.48/0.545
5.70 Y 06170545 cie
Z 0.15/0.258 65"“?%%‘%*’5%%%&%‘%‘%
X 13670681 R R e
7.12 Y 1&/068 S S A
Z 0397028 B s K G K s S
x 0.62 /0856 ngMMsﬂs.ééké-W&M
8.95 v os1/08% B e s e e
Z 0.16/0.300 PSRN AR
X 032/1.0% R s e R e e
11.39 Y os</100 B S S S S
Z 0.11/0381 B S e ey TS e
X 032/138 B e T
14.24 Y om/i3a AR
Z 0.10/04T7 SRR
X 03871713 S
17.90 vy oxs/i73 Mm;—ssmwmz-x&w
Z 0.10/0.5% FREEEE
X 03872161 e
22.58 v oas/ael SIS
Z 007/0.25%
X 0ss/ams b s
28.48 v oa/ams
Z 005/0.954
X 058/3.446 Eeeh e
36,01 Y o013/3.446
Z 005/1.206
" X 1047432 FHN R
45.17 Y oniaan
Z 00671513
X 037/5.451
56.97 Y oa1/545
Z 0.06/1.908
X 0.21/6872
71.82 Y oi0/68m
Z 0.07/2.405
0.1 1.0 RMS/FDPB ratio 10
L 1 i 1 1 : g a1 1 1 " { i T N B |
21-SEP-93 15:29:4) rrrvsr— ¢vrrrr 1 rrr1ro.rovor|rrr1rrfryrr v rrrr T rTT
20 . -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 12 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1SO-2631* guideline on RUN-10 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:41

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992

3: Course:........ Cross country #1

4: Position:...... Driver

5: Speed:......... 12 mph

6: Note:.......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.9100 0.2556 1.117 6.750 16.750
4.48 0.5000 0.2232 1.417 8.133 19.800
3.46 0.2200 0.1272 3.500 16.900 38.433
5.70 0.3300 0.1158 4.033 18.967 42.750
2.85 0.1200 0.0842 6.383 27.800 60.867
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 1.1900 0.3343 0.617 4.617 11.900
8.95 0.6800 0.1520 2.667 13.500 31.300
5.70 0.4200 0.1474 2.800 14.017 32.433
1.42 0.1400 0.1400 3.033 14.967 34.433
1.83 0.1200 0.1200 3.833 18.150 41.050
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.6000 0.6000 0.333 3.183 8.583
4.48 0.4000 0.4000 0.867 5.783 14.550
5.70 0.2800 0.2800 1.700 9.433 22.617
8.95 0.2500 0.2235 2.467 12.683 29.550
3.46 0.2100 0.1953 3.050 15.050 34.550

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Health and safety exposure Himit X: Longitudinal i (3
FDPB: Fatigue-decreased proficiency boundary Y: Transverse RUN-10 Driver seat
RCB: Reduced comfort boundary

RMS: Vibration R.M.S. acceloration (m/s2) Z: Vertiaal February 14, 1992 M915a2 truck

Exposure: 10h Om
fusassss st usaRe et Sena S

(Hz) RMS / FDPB
X 002/0.191
1.02 Y oaisous
Z 0.08/0.5)
X 0.04/0.191 B
1.42 v o.14r0a91 e b e
Z 0.17/04% 3448 SR RGN
X 00770191 SRR A e nees
1.83 Y oazsoam 255 SR
Z 0.2/039
X 009/0214 LT
2.24 Y oa1/0214 % SRR
Z 022/0258 S
X 012/0IB e e
2.85 Y oiisom R
Z 0.18/0317 3 e e
X 0.z2/0331 B B S O S
3.46 Y o0.gs02m RSN ORI
Z 02170288 B R e S e R S
X 0350/042 A SR
4.48 Y oxnioan B S S S e SR
Z 04070268 e R RO T AR M e e
X 033/0.545 Sttt ettty
5.70 Y 0.42/0.845 A
Z 02870268 B3R R R R
X 0.91/0.68 B S S e R
7.12 ¥ 1isr0e # e
Z 0.6070.268 A g
X 036/08% R A
8.95 Y oe&ros5% e e R e
Z 02570300 SR EaRRS
X 02471090 dps
11.39 Y o0x/1.0% s
Z 0.17/0381 R s At
X 0347138 R R e
14.24 v o0.8/1.3& R
Z 0.5/0477 B R R S A S
X 0337171 SR
17.90 Y ozxi/1m3 R
Z 0.12/05%
X 03672161 TEEES
22.58 Y o=:/2i6l s
Z 0.10/0.15 pateord
X 0SS727m8 SRS
28.48 v oasrams
Z 0.06/0954
X 04373.446 faas
36.01 Y o0a1/3.446
Z 005/1.206
- X 027/432
45.17 Y o13/432
Z 005/1.513
X 0.16/5.451
§6.97 Y o.a2/5451
Z 0.06/1.908
X 0.11/6872
71.82 Y oom/6sm2
Z 0.06/2.408
0.1 1.0 RMS/FDPB natio 10.
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Course: Cross country #1
Speed: 12 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis

per ISO-2631* guideline on RUN-11 Passenger

whole-body vibration (WBV)

21-SEP-93  15:29:41

1: Vehicle:..c....
2: Datelececcecsen
3: Coursel...ccec..
4: Position:......
S5: Speed:.........
6: Note:....c.occ..

M915a2 truck
February 14, 1992
Cross country #1
Passenger

8 mph

Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatique Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.5000 0.2232 1.417 8.133 19.800
2.24 0.1800 0.1607 2.433 12.550 29.300
2.85 0.2000 0.1404 3.017 14.933 34.367
3.46 0.2200 0.1272 3.500 16.900 38.433
1.83 0.1100 0.1100 4.350 20.183 45.250
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.02 0.1900 0.1900 1.867 10.083 24.050
1.42 0.1700 0.1700 2.233 11.683 27.433
3.46 0.2800 0.1618 2.417 12.433 29.050
4.48 0.3400 0.1518 2.667 13.500 31.367
2.85 0.2100 0.1474 2.800 14.017 32.433

Z: Vertical

Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3400 0.3400 1.217 7.250 17.833
3.46 0.2500 0.2325 2.317 12.050 28.183
2.24 0.2900 0.2170 2.583 13.150 30.617
2.85 0.2200 0.1857 3.283 16.017 36.617
1.83 0.1900 0.1285 5.650 25.117 55.367

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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3 el RUN-11 Passenger seat

1.42

1‘83

2.24

2,85

3.46

4.48

5‘70

7.12

8.95

11.39

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

NadM NaGX NagM NI NI N NdM NaGX NadX NCX NGX NGX NaX NaX N=CX N=CX N=-dX N=<X N<X

RMS /FDPB

0.04 70.191
0.1970.191
0.08 /0531

0.06 70,191
0.1770.191
0.11 /0.450

0.11 70,191
0.13/0.191
0.1970,3%¢

0.18/0214
0.167/0.214
0.29/0358

0.20/0273
0.21 /0273
0.22/70317

0.22/0331
0.28 /0231
0.25/0.288

0.50 /0429
034 /0.429
03470268

0.14/0.545
0.17/0.545
0.09 70268

0.27/0.681
035/0.681
0.10/0.268

0,23 /085
034 /0856
0.10 /0.300

0.12/1.090
0.14/1.00
0.08 /0.38]

0.15/136
0,10/136
0.06 7 0.477

0.15/1.13
0.17/1.713
0.05/0.599

0.17/2.161
0.13/2.161
0.06/0.756

0.19/2.725
0.15/2.728
0.04/0.954

0.18/3.446
0.06/3.446
0.04/1.206

0.20/432
0.05/432
0.05/1.513

0.63/5.451
0.13/5.451
0.06/1.908

0.12/63712
0.06/6.8712
0.05 / 2.408
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Course: Cross country #1
Speed: 8 mph
Note: Unloaded trailer
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USAARL summary of analysis

per ISO-2631* guideline on RUN-11 Driver

whole-body vibration (WBV)
21-SEP-93  15:29:42

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Driver

5: Speed:......... 8 mph

6: Note:.......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3500 0.1563 2.550 13.017 30.300
3.46 0.2000 0.1156 4.050 19.000 42.867
2.85 0.1200 0.0842 6.383 27.800 60.867
2.24 0.0800 0.0714 8.000 33.750 72.750
7.12 0.1600 0.0449 14.683 56.867 118.000
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1200 0.1071 4.533 20.867 46.617
1.83 0.1000 0.1000 5.000 22.683 50.367
1.42 0.1000 0.1000 5.000 22.683 50.367
1.02 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1700 0.0983 5.133 23.150 51.367
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2700 0.2020 2.883 14.400 33.250
3.46 0.2000 0.1860 3.283 16.000 36.550
2.85 0.2000 0.1688 3.800 18.050 40.867
1.83 0.1700 0.1150 6.617 28.683 62.500

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Hoakhsod oy acycme it X: Longiodio RUN-11 Driver seat

: Fatig 24 Y: Transverso
RMS: Vibmion RM.5. ncsorcion (42 Z Vertal February 14, 1992 M915a2 truck

Exposure: 10h Om

S R R

S

(Hz) i cammmy e | g i e 3 s s e
X 00170191 :
1.02 Y o.10s0191 e SR e e e e
Z 0.07/0531 e
X 0.03/0.191
1.42 Y o.10/0191
Z 0.09/04% peekeierndietoncnsd
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2'24 Y 0.12/0214 ggvxoaqwm%& SRS
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Z 02/0317 B o S S e s T s
X 0.20/0331 B e e e
3.46 Y 0.17/033) S
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4.48 Y om/049 t>af+w>»w&rwmmwwmw
Z 02310268 B e
X D.09/0545 SibisieiRes
5.70 Y ocosos4s SR
Z 0.09/0268 S
X 0.6/0.681 ARSI
7.12 Y oxsoei AR AR
Z 01110268 B SRR
X 0.14/0.85 T
8.95 Y 025/08% ; T e K
Z 0.10/0300 B A S S SR S AT R A
X 0.14/1.0%0 Sl
11.39 vy o.uos10%
Z 0.10/0.381
X 0.17/1368 SR
14.24 Y 007/138
Z 00870477 SR
X 0.15/1.713
17.90 vy oa6/1.m3 o
Z 007/0.59 R
X 0.42/2.161
22.58 Y o.u3/216
Z 0.05/0.756
X 020/2.728
28.48 v o.0/2.7s
Z 0.04/0.954
X 0.20/3.446
36.01 Y o0.05/3.446
Z 0.04/1.206
X 0137432
45.17 Y oos/a32
Z 0.04/1.513
X 0.12/5451
§6.97 Y o0.06/5.49
Z 0.04/1.908
X 006768712
71.82 Y oo04/68m2
Z 0.05/2.405
0.1 1.0 RMS/FDPB ratio 10
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Course: Cross country #1
Speed: 8 mph
Note: Unloaded trailer
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USAARL summary of analysis

per ISO-2631* guideline on RUN=-12 Passenger
whole-body vibration (WBV)
21-SEP-93  15:29:42
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Passenger
5: Speed:....c.... 10 mph
6: Note:.......... Unloaded trailer
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits¥*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.3700 0.2139 1.517 8.617 20.867
4.48 0.3900 0.1741 2.150 11.333 26.683
2.24 0.1900 0.1696 2.233 11.717 27.500
5.70 0.3800 0.1333 3.267 15.933 36.433
2.85 0.1700 0.1193 3.867 18.300 41.367
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.42 0.2200 0.2200 1.450 8.300 20.117
1.02 0.2100 0.2100 1.567 8.833 21.300
3.46 0.3100 0.1792 2.050 10.900 25.800
2.24 0.1900 0.1696 2.233 11.717 27.500
2.85 0.2300 0.1614 2.417 12.500 29.183
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3000 0.3000 1.517 8.600 20.800
3.46 0.2600 0.2418 2.167 11.433 26.933
5.70 0.2400 0.2400 2.200 11.550 27.183
2.85 0.2000 0.1688 3.800 18.050 40.867
2.24 0.2200 0.1646 3.950 18.617 42.000

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Houlh ol ey expors bk X: Longindion RUN-12 Passenger seat
RCB: Reduced comfort

RMS: Vit

R.M.S.

Exposure:
S

(Hz)
1.02

1.42
1.83
2.24
2,85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

N

SEiii
RMS / FDPB

NgM NI NM NagX NtM NaCX NG N NedX N N=X N NX N N=<X N<<X N=«X N=CX N=<X

10h Om

R Y

0.0470.191
0.21 70.191
0.10/0.531

0.06 70.191
027019
0.16/0.450

0.1170.191
0.14/0.19]
0.19/0.396

01970214
0.1970.214
0.22/0358

0.17/0273
0.23/0271
02070317

03770331
03170331
0.26/0.223

0397042
0.34/0.429
0,30/0,268

038 7 0.545
03770545
0.24/0.268

03570681
0239 /0.681
011 /0,268

031 /D.BS6
0.42/0.856
0.11 /0300

0.18 7 1.0%0
0.23/1.0%0
0.10/0.381

021 /1368
0.14/1.38
0.08 /0477

0.2/1.713
0.17/1.713
0.07/0.59

0.25/2.16)
0.19/2.161
0.0670.756

024 /2725
0.13/2.728
0.0570.954

0.34 /3.446
0,08 /3.446
0.05/1.206

0.71 14322
0.15/432
00671513

0.25 / 5.451
0.07/5.451
0.05/ 1.908

0.14/63712
0.07/68712
0.05 / 2.408
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Speed: 10 mph
Note: Unloaded trailer
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USAARL summary of analysis

per 1S0-2631* guideline on RUN-12 Driver
whole-body vibration (WBV)
21-SEP-93  15:29:42
1: Vehicle:....... M915a2 truck
2: Date: ® &6 & &6 0 0 09 0 February 1" 1992
3: Course:........ Cross country #1
4: Position:...... Driver
5: Speed:......... 10 mph
6: Note:.......... Unloaded trailer
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.3100 0.1792 2.050 10.900 25.800
4.48 0.2500 0.1116 4.267 19.833 44.550
2.85 0.1400 0.0982 5.133 23.183 51.367
5.70 0.2600 0.0912 5.700 25.300 55.750
2.24 0.0800 0.0714 8.000 33.750 72.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.42 0.1300 0.1300 3.400 16.433 37.500
2.24 0.1300 0.1161 4.017 18.933 42.617
1.02 0.1100 0.1100 4.350 20.183 45.250
3.46 0.1800 0.1040 4.717 21.617 48.250
1.83 0.1000 0.1000 5.000 22.683 50.367
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.2400 0.2400 2.200 11.550 27.183
4.48 0.2300 0.2300 2.350 12.217 28.550
3.46 0.2300 0.2139 2.650 13.400 31.117
2.85 0.2000 0.1688 3.800 18.050 40.867
2.24 0.2200 0.1646 3.950 18.617 42.000

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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Sy

HSEL: Health and safety exposure limit X: Longitudinal RUN_12

FDPB: Fatiguo-decreased proficioncy boundary Y: Transvorse
Reducod comfort

RCB:
RMS: Vit

R.M.S.

Exposure:

SR
SRR

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

Nud N N NI Nt Ngd Nt NaX Nx NX N=tX NX NeX N N=<X N=<X NgX NLX N<X

10h Om
S

RMS / FDPB

0.02/0.191
0.11 /0,191
0.08 /0.531

0.03 /0.191
0.13/0.191
0.1270.450

0.05/0.191
0.10/0.19]
0.1770.3%6

0.08 /0214
0.1370.214
0.22/0358

0.1470273
0137021
0.20/0317

0.31 /0,331
0.18 /0331
0.23/0288

0.25/0.429
0.21 /0.429
0.23 /0.268

0,26 /0545
0.22/0.545
02470268

0.21 /0.681
0,26 10.681
0.13/0.268

0.19 /0.856
0.29 /0.856
0.12/0.300

0.227 1.0%
0.1471.0%
0.12/0381

0.20/1.38
0.09/1.368
0.09 /0477

0.18/1,713
0.12/1.7113
0.08 /0.599

0.18/2.161
0.16/2.161
0.07/0.756

0.24/2.728
0.10/2.725
0.0570.954

0.27 71 3.446
0.07/ 3.446
0.05 / 1.206

0.16/4322
0.09/4322
0.04/1.513

0.09 /5.451
0.06 / 5.451
0.04 /1.908

0.07/6872
0.05/6872
0.05 / 2.405
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-13

Passenger

21-SEP-93  15:29:42

1: Vehicle:.......
2: Datest..cceecene
3: Course:.cccceces
4: Position:......
5: Speed:.........
6: Notet..ceeeeoos

M915a2

truck

February 14, 1992
Cross country #1
Passenger

12 mph

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.4300 0.2486 1.167 7.017 17.333
7.12 0.8800 0.2472 1.183 7.083 17.433
4.48 0.3900 0.1741 2.150 11.333 26.683
5.70 0.4000 0.1404 3.017 14.933 34.367
1.83 0.1300 0.1300 3.400 16.433 37.500
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.9400 0.2640 1.050 6.467 16.083
3.46 0.3100 0.1792 2.050 10.900 25.800
2.85 0.2400 0.1684 2.267 11.833 27.750
1.42 0.1600 0.1600 2.450 12.617 29.500
4.48 0.3300 0.1473 2.800 14.050 32.433
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.2800 0.2604 1.933 10.383 24.683
7.12 0.2300 0.2300 2.350 12.217 28.550
4.48 0.2300 0.2300 2.350 12.217 28.550
5.70 0.1600 0.1600 4.117 19.267 43.367
1.83 0.1900 0.1285 5.650 25.117 55.367

* International Standards Organization 1S0O 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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D B e e xary X Longinution RUN-13 Passenger seat

B
(Hz)
1.02
1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

R

NI N N<M NdX NCX NX NX N NeX NaOX NaEX NEX NeX NCM NGX NGX NeCX NGX N=X

#«mwmi«oﬁﬁvﬂmw* S S i

RMS / FDPB

0.04 /0.19]
0.12/0.191
0.08 /0.531

0.09 /0.191
0,1610.191
0.17 70450

0.13/0.191
0.14/0.,191
0.19 /0396

0.13/0.214
0.14/0214
0.17/0.358

0,15/027
024/027
0.1470317

0.43/0331
0.3 10,331
0.28 /0.288

0.39/0.429
0.33/0.429
0.23 /0268

0,40 /0,545
0.41 /0545
0.16/0.268

0.88 /0.681
0,94 /0.681
0.3 /0.268

0.39/0.856
0,50 /0,85
0.13 /0300

0,24/1.00
0.36/1.0%0
0.11 /0381

0.24/138
0,19/1.38
0.08 /0477

0.22/1L.113
0.26/1.713
0.06 /1 0.599

0.30 /2161
0.24/2.161
0.05/0.756

0.30/2.728
0.17/2.725
0.05/0.954

0.38 /3,446
0.1073.446
0.05/1.206

09674322
0.157432
0.05/1.513

0.69 7 5.451
0.1275.451
0.05 7 1.508

0.20/6.872
0.09/6.872
0.06 / 2.405
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USAARL summary of analysis

per ISO-2631* guideline on RUN-13 Driver

whole-body vibration (WBV)

21-SEP-93  15:29:42

1: Vehicle:.......
2: Datet..ececcvesen
3: Courset.....eoe
4: Position:......
5: Speed:.........
6: Notet..eoeveeen

M915a2 truck
February 14, 1992
Cross country #1
Driver

12 mph

Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.3800 0.2197 1.450 8.317 20.183
7.12 0.5600 0.1573 2.517 12.900 30.050
4.48 0.2700 0.1205 3.800 18.050 40.867
5.70 0.2900 0.1018 4.883 22.183 49.367
2.85 0.1200 0.0842 6.383 27.800 60.867
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.6100 0.1713 2.200 11.550 27.183
1.83 0.1200 0.1200 3.833 18.150 41.050
1.42 0.1100 0.1100 4.350 20.183 45.250
3.46 0.1800 0.1040 4.717 21.617 48.250
2.85 0.1400 0.0982 5.133 23.183 51.367
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2600 0.2418 2.167 11.433 26.933
4.48 0.2200 0.2200 2.533 12.933 30.117
5.70 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2100 0.1571 4.233 19.683 44.250

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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FOPE: Pt o o toundary X: Longinioe RUN-13 Driver seat
RCB: Reduced comfort boundary

RMS: Vibration R.M.S. acceleration (as2) Z: Vertical February 14, 1992 M915a2 truck
Exposure: 10h 0m
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Speed: 12 mph
Note: Unloaded trailer
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USAARL summary of analysis
per ISO0-2631* guideline on RUN-14 Passenger
whole-body vibration (WBV)

21-SEP-93  15:29:43

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Paved

4: Position:...... Passenger

5: Speed:......... 35 mph

6: Note:.......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3900 0.1741 2.150 11.333 26.683
2.24 0.1100 0.0982 5.133 23.183 51.367
3.46 0.1600 0.0925 5.600 24.900 54.867
2.85 0.1100 0.0772 7.200 30.800 66.867
8.95 0.2800 0.0626 9.567 39.250 83.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3700 0.1652 2.333 12.117 28.367
3.46 0.1900 0.1098 4.367 20.250 45.367
8.95 0.4600 0.1028 4.800 21.933 48.867
7.12 0.2200 0.0618 9.717 39.800 84.750
2.85 0.0700 0.0491 13.117 51.500 107.750
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3500 0.3500 1.167 6.967 17.217
3.46 0.1600 0.1488 4.583 21.050 47.117
2.85 0.1100 0.0929 8.850 36.750 78.750
2.24 0.1200 0.0898 9.250 38.183 81.500
8.95 0.0900 0.0804 10.717 43.250 91.500

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Health snd safety sxposure Limit
FDPB: Fatiguo-docreased proficiency boundary

1.42
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17.90
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USAARL summary of analysis
per 1ISO-2631* guideline on
whole-body vibration (WBV)

RUN-14

Driver

21-SEP-93

15:29:43

1: Vehicle:.......
2: Datest..cccceeee
3: Courset...cccee
4: Position:......
5: Speed:.........
6: Notet...c.eeeeee

M915a2 truck
February 14,
Paved
Driver
35 mph

1992

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) . (hours) (hours)
4.48 0.3700 0.1652 2.333 12.117 28.367
3.46 0.1600 0.0925 5.600 24.900 54.867
8.95 0.1600 0.0358 19.550 72.750 148.750
2.24 0.0400 0.0357 19.550 72.867 149.000
2.85 0.0500 0.0351 20.000 74.250 151.750
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2200 0.0982 $.133 23.183 51.367
8.95 0.3400 0.0760 7.367 31.367 68.000
3.46 0.1200 0.0694 8.333 34.867 75.000
7.12 0.1500 0.0421 15.933 61.000 126.000
2.85 0.0500 0.0351 20.000 74.250 151.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2700 0.2700 1.817 9.900 23.617
3.46 0.1300 0.1209 6.167 27.000 59.250
7.12 0.1000 0.1000 8.000 33.750 72.750
2.24 0.1200 0.0898 9.250 38.183 81.500
8.95 0.1000 0.0894 9.317 38.367 82.000

* International Standards Organization 1S0 2631:
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HSEL: Health and safoty exposuse Himit X: Longitudinal - :
FDPB: Fatiguo-decreased proficiency boundary Y: Transverse RUN 14 Dnver seat
RCB: Roduced comfort boundary

RMS: Vibeation R.M.S. scceleration (m/s2) Z Vertiaal February 14, 1992 M915a2 truck
Exposure: 10h Om
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0.01 /0,191 ;
1.02

0.02/0.191 #
0.0470.531

0.02/0.191 %
0,01 /0.191
0.0570.450 #E

1.42

0,02/0.191 ®
Q.01 /0.191
!

1‘&

0.04/0214
0.03/0.214
01270358

2.24
0 e S s s
< mw{f&tw‘!wﬂ«t«{&

S

A

0.05/0.27
0057027 e :
0.10/0317 EREET SRR

2.85

0.16/031] R S s e R

0.12/0.1
0.13/0.288

3.46

0377049
0.2270.429
0.27/0.268

4.48

0.0470.545
0.04 70.545
0,05 /0,268

5.70

0.11 /0.681
0.15 70.681
0.10/0.268

7.12

0.1670.856
03470856
0,10/0,300

8.95

0.16/1.0%0
11.39 0.12/1.090
0.09/0.381 SRS
0.17/1.363 s

0.07/1.38

0.07/0.477 s

14.24

0.17/1.713
0.18/1.713
0.08 /0.599

0.13/2.161
0.16/2.161
0.0770.756

17.90

. 22.58

<
0.20/2.128
0.10/2.728
0.05/0.954

28.48

0.22/3.446
0.07/3.446
0.04 7 1.206

7 36.01

0.12/432
0.04/4.32
0.04/1.513

T 45.17

0.1675.451
0.10/5.451
0.04 /1.908

56.”

0.06/6.372
0.04/6372
0.05 7 2.405

71.82

NedX Ntd NI Ntd NedIM Nedd Nt Ned N N NdX N=LX N=tX N=CX N«X N=tX N<LX N=CX N<X

i I
21-SEP-93 15:29:43 rrrrvop oo rrr g ]
<20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 35 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN-15

Passenger

21-SEP-93  15:29:43

1: Vehicle:.......
2: Date:..cceccecenn
3: Course........
4: Position:......
5: Speed:....cc0..
6: Notet...c.eevees

M915a2 truck
February 14,
Paved
Passenger

45 mph

1992

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.2600 0.0912 5.700 25.300 55.750
2.24 0.1000 0.0893 5.883 25.967 57.117
8.95 0.3700 0.0827 6.550 28.433 62.117
4.48 0.1600 0.0714 8.000 33.750 72.750
7.12 0.2500 0.0702 8.200 34.367 74.000
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.2700 0.0947 5.400 24.183 53.500
11.39 0.3300 0.0579 10.583 42.867 90.750
3.46 0.1000 0.0578 10.617 42.933 91.000
8.95 0.2300 0.0514 12.367 49.000 102.750
1.02 0.0500 0.0500 12.833 50.500 105.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2400 0.2400 2.200 11.550 27.183
5.70 0.2300 0.2300 2.350 12.217 28.550
2.85 0.1900 0.1604 4.100 19.217 43.250
2.24 0.2000 0.1497 4.533 20.933 46.750
3.46 0.1600 0.1488 4.583 21.050 47.117

* International Standards Organization 1S0 2631:

70

Comfort ..
Fatigue ...
Health

. Reduced comfort boundary
Fatigue-decreased proficiency boundary
... Health and safety exposure limit




L)

FDPB: Futn docmanc ponsy bxmary X: Longedionl RUN-15 Passenger seat
RCB: Raduced comfort boundary

RMS: Vibration R.M.S. accelerstion (a/s2) Z Vertial February 14, 1992 M915a2 truck

Exposure: 10h Om
bes i G A S R S s
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USAARL summary of analysis
per 1ISO-2631* guideline on RUN-15 Driver
whole-body vibraticn (WBV)

21-SEP-93  15:29:43

1: Vehicle:....... M915a2 truck

2: Date:....¢..... February 14, 1992
3: Course:........ Paved

4: Position:...... Driver

5: Speed:......... 45 mph

6: Note:.......... Unloaded trailer

<

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.1300 0.0751 7.467 31.800 68.867
4.48 0.1600 0.0714 8.000 33.750 72.750
5.70 0.1500 0.0526 12.000 47.750 100.250
2.24 0.0500 0.0446 14.800 57.250 118.867
8.95 0.1900 0.0425 15.800 60.500 125.000
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.1800 0.0632 9.450 38.867 82.867
11.39 0.2000 0.0351 19.967 74.250 151.500
2.85 0.0500 0.0351 20.000 74.250 151.750
3.46 0.0600 0.0347 20.250 75.250 153.500
8.95 0.1500 0.0335 21.117 78.000 158.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
5.70 0.1900 0.1900 3.183 15.583 35.683
7.12 0.1300 0.1300 5.567 24.800 54.617
2.24 0.1600 0.1197 6.250 27.300 59.867
2.85 0.1400 0.1182 6.367 27.750 60.750
4.48 0.1000 0.1000 8.000 33.750 72.750

* International Standards Organization 1S0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit

72



HSEL: Hoakth and safety exposure Himit X: Longitudinal i 2
FDPB: Fatiguo-decreased proficiency boundary Y: Transverse RUN-15 Driver seat
RCB: Reduced comfoet boundary

RMS: Vibration R.M.S. acoslerstion (m/s2) Z Vortical February 14, 1992 M915a2 truck
Exposure: 10h Om
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Note: Unloaded trailer

73



USAARL summary of analysis

per ISO-2631* guideline on RUN-16 Passenger

whole-body vibration (WBV)
21-SEP-93  15:29:43

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Paved

4: Position:...... Passenger

5: Speed:......... 55 mph

6: Note:.......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits¥*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.4900 0.1376 3.117 15.300 35.117
4.48 0.1600 0.0714 8.000 33.750 72.750
2.24 0.0800 0.0714 8.000 33.750 72.750
8.95 0.3000 0.0670 8.717 36.250 77.750
2.85 0.0900 0.0632 9.450 38.867 82.867
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.5200 0.1461 2.833 14.183 32.750
8.95 0.2600 0.0581 10.550 42.683 90.500
11.39 0.3100 0.0544 11.500 45.933 96.867
1.42 0.0500 0.0500 12.833 50.500 105.750
1.02 0.0500 0.0500 12.833 50.500 105.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2800 0.2800 1.700 9.433 22.617
7.12 0.2600 0.2600 1.933 10.400 24.683
2.85 0.2700 0.2279 2.383 12.367 28.867
2.24 0.3000 0.2245 2.450 12.583 29.367
3.46 0.2100 0.1953 3.050 15.050 34.550

* International Standards Organization 1S0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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TDPD: Pt o) wfioncy xmdasy X Looginsio RUN-16 Passenger seat
RCB: Reduced comfort boundary i

RMS: Vibration R.M.5. accelerstion (m/s2) Z: Vetianl ~ February 14, 1992 M915a2 truck

Exposure: 10h Om
B S RS e S e

(Hz) RMS / FDPB
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0.05/0.191
0,08 /0.531
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0,040,191 e ki
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SRR R e
e

e
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0.03/0.214 wE i
03070258 SRR

0.00/027 B R SR VR
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02770317 P

2.24

2.85
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0.0% /03
0.21 70,288

SRR RN R0
vy
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s s s
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0,06 10,59 f
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LG P S R
0.6712.728 e ssssmnns
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08714302 Rriicttiaieiiat
a.11/432
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0.0S /7 2.405
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Course: Paved
Speed: 55 mph
Note: Unloaded trailer
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USAARL summary of analysis

per 1ISO-2631* guideline on RUN-16 Driver

whole-body vibration (WBV)
21-SEP-93  15:29:44

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Paved

4: Position:...... Driver

5: Speed:......... 55 mph

6: Note:.......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.0900 0.0804 6.817 29.433 64.000
7.12 0.2700 0.0758 7.383 31.433 68.117
1.83 0.0500 0.0500 12.833 50.500 105.750
2.85 0.0700 0.0491 13.117 51.500 107.750
4.48 0.1100 0.0491 13.117 51.500 107.750
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.4100 0.1152 4.067 19.083 43.000
8.95 0.1800 0.0402 16.867 64.117 132.250
1.42 0.0400 0.0400 17.000 64.500 133.000
2.24 0.0400 0.0357 19.550 72.867 149.000
11.39 0.2000 0.0351 19.967 74.250 151.500
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3200 0.3200 1.367 7.883 19.217
2.24 0.2400 0.1796 3.467 16.717 38.050
2.85 0.1600 0.1351 5.267 23.683 52.367
8.95 0.1400 0.1251 5.867 25.933 57.000
4.48 0.1100 0.1100 7.033 30.183 65.617

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Hoakh and safcty exposurs limit X: Longitudinal RUN-16 Driver seat

@h2) Z: Vertiaal ‘February 14, 1992 M915a2 truck

A A o
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Log bog CDogtp ¢y
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USAARL summary of analysis
per IS0-2631*% guideline on
whole-body vibration (WBV)

RUN=-17

Passenger

21-SEP-93  15:29:44

1: Vehicle:.......
2: Datel.cececccses
3: Coursei..ccecece
4: Position:......
5: Speed:t......c0.
6: Note:...c.ceoeee

M915a2 truck
February 14,
S8econdary a

Passenger

15 mph

1992

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2900 0.1295 3.417 16.500 37.683
7.12 0.3700 0.1039 4.733 21.617 48.250
3.46 0.1500 0.0867 6.133 26.867 59.000
2.24 0.0900 0.0804 6.817 29.433 64.000
1.83 0.0800 0.0800 6.850 29.550 64.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.1000 0.1000 5.000 22.683 50.367
1.42 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1600 0.0925 5.600 24.900 54.867
4.48 0.2000 0.0893 5.883 25.967 5$7.117
7.12 0.3000 0.0843 6.383 27.800 60.750
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2800 0.2604 1.933 10.383 24.683
2.85 0.2600 0.2195 2.533 12.967 30.183
2.24 0.2800 0.2095 2.733 13.750 31.867
7.12 0.1900 0.1900 3.183 15.583 35.683
* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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HSEL: Hoakth and safety exposuss Hmit

Exposure:

1.42

1.83

2.24

2.85

3.46

4.48

5.70

7.12

8.95

11.39

14.24

17.90
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28.48

36.01

45.17

56.97

71.82
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USAARL summary of analysis
per ISO-2631*% guideline on RUN-17 Driver
whole-body vibration (WBV)
21-SEP-93  15:29:44
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Secondary a
4: Position:...... Driver
5: Speed:......... 15 mph
6: Note:.......... Unloaded trailer
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits+*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2600 0.1161 4.017 18.933 42.617
3.46 0.1700 0.0983 5.133 23.150 51.367
7.12 0.2000 0.0562 11.017 44.367 93.750
1.83 0.0500 0.0500 12.833 50.500 105.750
2.24 0.0500 0.0446 14.800 57.250 118.867
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.0900 0.0900 5.817 25.750 56.617
2.24 0.0800 0.0714 8.000 33.750 72.750
1.42 0.0700 0.0700 8.233 34.500 74.250
4.48 0.1400 0.0625 9.583 39.300 83.750
8.95 0.2600 0.0581 10.550 42.683 90.500
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2300 0.2300 2.350 12.217 28.550
7.12 0.1800 0.1800 3.450 16.650 38.000
2.24 - 0.2100 0.1571 4.233 19.683 44.250
3.46 0.1400 0.1302 5.550 24.750 54.617
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Heakh and safaty exposuse Hunit X: Longitudinal RUN-17

FDPB: Fatiguc-decroased proficisncy boundary Y: Transverse

RCB: Reduced comfort boundary

Exposure:

10h Om

R

: oo et .
P A b S S

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

NP NLM NgM NLH NLX NCX NgX N=X N=ZX NgX NtX N NGX NM NGX N=X N=ZX N} N«

RMS / FDPB
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0.0770.191
0,07 /0,45
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0,26 10429
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0,09 /0.545
0.10/0.545
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0.20 /0.68]
0.20 1 0.68]
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0.10 /0,300
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0.15/1.09%0
0.09/0.38]
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0.05/0.756
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0.08/2.725
0.05/0.954
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0.06 / 3.446
0.04/1.206
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0.05 /7 1.908

0.10/6.372
0.05/6.372
0.05 / 2.405
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USAARL summary of analysis
per ISO-2631* guideline on RUN-18 Passenger
whole~-body vibration (WBV)
' 21-SEP-93  15:29:44
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992

3: Courset.c.ccceceo
4: Position:......
5: Speed:...c.ccce.
6: Notel..cceavsae

Secondary a
Passenger
20 mph

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2600 0.1161 4.017 18.933 42.617
7.12 0.4000 0.1124 4.217 19.683 44.250
3.46 0.1800 0.1040 4.717 21.617 48.250
8.95 0.4000 0.0894 5.867 25.933 57.000
5.70 0.2500 0.0877 6.033 26.500 58.250
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.42 0.1400 0.1400 3.033 14.967 34.433
2.24 0.1500 0.1339 3.250 15.833 36.250
1.83 0.1100 0.1100 4.350 20.183 45.250
1.02 0.1000 0.1000 5.000 22.683 50.367
8.95 0.4300 0.0961 5.300 23.800 52.617
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.3600 0.2694 1.817 9.933 23.683
4.48 0.2600 0.2600 1.933 10.400 24.683
3.46 0.2600 0.2418 2.167 11.433 26.933
2.85 0.2600 0.2195 2.533 12.967 30.183
7.12 0.2000 0.2000 2.933 14.583 33.617
* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue
Health
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... Fatigue-decreased proficiency boundary
... Health and safety exposure limit
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10h Om

¢ Longitudioa) RUN-18
February 14, 1992
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5 R SEcie

(Hz)
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1.83
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2.85
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7.12
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17.90
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56.97

71.82
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USAARL summary of analysis
per ISO-2631* guideline on RUN-18 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:45

1: Vehicle:.......
2: Datel..cceccccecs
3: CoOurset..cceces
4: Position:......
5: Speed:.........
6: Notet...eeceene

M91l1l5a2 truck
February 14, 1992
Secondary a
Driver

20 mph

Unloaded trailer

«

Third-octave bands with greatest Durations of WBV exposure v
weighted RMS accelerations (m/s?) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(B2) actual weighted (hours) (hours) (hours)

3.46 0.1600 0.0925 5.600 24.900 54.867

4.48 0.2000 0.0893 5.883 25.967 57.117

2.24 0.0700 0.0625 9.583 39.300 83.750

7.12 0.1900 0.0534 11.800 47.000 98.867

5.70 0.1100 0.0386 17.767 67.000 137.750

Y: Transverse Comfort Fatigue Health

(H2) actual weighted (hours) (hours) (hours)

2.24 0.1300 0.1161 4.017 18.933 42.617

1.83 0.0900 0.0900 5.817 25.750 56.617

1.42 0.0800 0.0800 6.850 29.550 64.367

8.95 0.3000 0.0670 8.717 36.250 77.750

1.02 0.0600 0.0600 10.117 41.183 87.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours) Y

2.24 0.2900 0.2170 2.583 13.150 30.617

7.12 0.2100 0.2100 2.717 13.717 31.750

4.48 0.1500 0.1500 4.533 20.867 46.617 L

2.85 0.1700 0.1435 4.833 22.000 49.000

8.95 0.1600 0.1430 4.850 22.117 49.250

* International Standards Organization 1S0O 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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TDPE B e tary X: Longination RUN-18 Driver seat

RMS. Vibrston R M.S. scceloraion (mi2) Z Vortal February 14, 1992 M915a2 truck
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0.10/0.331

11.39

N

0137138
0.09 7138
D.07/0.4T7

14.24

0.15/1.713
0.12/71.113
0.06/0.599

17.90

0.16/2.161
0.13/2.161
0.06/0.756

22.58

0.21/2.725
0.08/2.728
0.05/0.954

28.48

0.31 73.446
0.09 / 3.446
0.05/1.206

36.01

0.1974.32
0.10/432
0.04/1.513

45.17

NgX NX N<CX NgX NgX N

0.09/5.451
0.05 7 5.451
0.04/71.908

56.97

0.07/6872
0.05/6.872
0.0S / 2.408

71.82
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Course: Secondary a
Speed: 20 mph
Note: Unloaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN=-19

Passenger

21-SEP-93  15:29:45

1: Vehicle:..c....
2: Date:.....c0c.e
3: Courset.ccecececse
4: Position:......
5: Speed:.........
6: Note:.....c.c...

M915a2 truck
February 14,
Secondary a

Passenger

25 mph

1992

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.4800 0.1073 4.517 20.833 46.617
7.12 0.3200 0.0899 5.833 25.750 56.617
3.46 0.1400 0.0809 6.750 29.183 63.500
2.85 0.0900 0.0632 9.450 38.867 82.867
2.24 0.0700 0.0625 9.583 39.300 83.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.5700 0.1274 3.500 16.867 38.367
3.46 0.2200 0.1272 3.500 16.900 38.433
7.12 0.4300 0.1208 3.783 18.000 40.750
2.85 0.1700 0.1193 3.867 18.300 41.367
2.24 0.1100 0.0982 5.133 23.183 51.367
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.4300 0.3999 0.867 5.783 14.550
2.85 0.3800 0.3208 1.350 7.850 19.183
2.24 0.2700 0.2020 2.883 14.400 33.250
8.95 0.2200 0.1966 3.017 14.900 34.300
7.12 0.1600 0.1600 4.117 19.267 43.367

* International Standards Organization IS0 2631:

Fatigue ...
Health
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Comfort ... Reduced comfort boundary
Fatigue-decreased proficiency boundary
.»» Health and safety exposure limit
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Exposure:

P

R

(Hz)
1.02

1.42
1.83
2.4
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

NM N NCX N<M NeM N<X NLX NLdX Naw

N

NwM N NetX N<LX N<LM NeX NoL»

N> N<X

10h Om

oo

RMS / FDPB

0.0570.191
00770191
0.05/0.531

0,06/0,191
0.05 /0,191
0.07/04%

0.06/0.191
0,07/0.191
0.10/039%

0.07/0214
0.11 /0214
0.27/03s8

0.09/0270
0.17/0273
0,387/0317

0.14 /0331
0.22/0331
0.4370.288

0,11 /0429
0.10/0.429
0.1370.268

0.14/0.545
0.14/0.345
0.13/70.268

03270.681
0.4370.681
0,16/0,2¢8

0.48 /0.856
0.57 70856
0.22/0.200

0.35 7 1,090
0.4671.050
0.17/0381

0.24/1.38
0.25/138
0.02/0477

0.19/1.713
0.20/1.713
0.06/0.59%9

0,18/2.161
0.22/2.161
0.0570.756

024712728
01272728
0.0570.954

033 73.446
0.09 13,446
DA /1,206

1.07432
02674302
0,06/ 1513

0.38/ 5.451
0.08 7 5.45)
0.06 / 1.908

0.29/6812
0.09/6812
0.05 / 2.408

21-SEP-93 15:29:45
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Course: Secondary a
Speed: 25 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1ISO-2631* guideline on
whole-body vibration (WBV)

RUN-19

Driver

21-SEP-93  15:29:45

1: Vehicle:.......
2: Datet..ccceccee
3: Course...ccecees
4: Position:......
5: Speed:...ccccc.
6: Noteti.ieieeeeee

M915a2

truck

February 14, 1992
Secondary a

Driver
25 mph

Unloaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
3.46 0.0900 0.0520 12.183 48.367 101.500
7.12 0.1700 0.0478 13.617 53.117 111.000
8.95 . 0.1900 0.0425 15.800 60.500 125.000
2.85 0.0600 0.0421 15.933 61.000 126.250
4.48 0.0900 0.0402 16.900 64.250 132.250
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
8.95 0.4600 0.1028 4.800 21.933 48.867
2.24 0.1100 0.0982 5.133 23.183 51.367
2.85 0.1300 0.0912 5.700 25.300 55.750
7.12 0.3200 0.0899 5.833 25.750 56.617
3.46 0.1300 0.0751 7.467 31.800 68.867
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.1900 0.1900 3.183 15.583 35.683
8.95 0.1800 0.1609 4.083 19.150 43.117
3.46 0.1600 0.1488 4.583 21.050 47.117
2.85 0.1600 0.1351 5.267 23.683 52.367
2.24 0.1500 0.1122 6.833 29.500 64.250

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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FDPB: Folgneiocrasocd poseionsy bonecary X: Longinudiont RUN-19 Driver seat
RCB: Reduced comfort

RMS: Vibrution R.M.S. accelorstion (/s2) Z: Vortial February 14, 1992 M915a2 truck
Exposure: 10h Om

SRR

A B

(Hz) RMS / FDPB :""l‘,

0.03/0.191 SN
1.02 0.04/0.191 P
0.05/0.531

e
LR e A R A

0.02/0.191
0.0470.191
0.06/04%

1.42

D02 /0.191
0.0670,191
0.09 10.396

1'&

00470214
0.1170.214
0.15/0358

2'2‘4

.-
006702713
0.1370.273
D.16/0317

2.85

N N N NLd™ N

0.09 70331
01370331
0.16/0.238

3.46

0.09 10.429
0.08 7 0.429
0.08 70,248

4.48

0.10 7 0.545
Q.11 /0545
0,10 /0,268

5170

0.1770.681
0.32/0.68]
01970268

7.12

Q.19 /0856
0,46 1 0.856
(.18 70.300

8.95

0.1571.00
0.33/1.0%0
.14 70.38|

N NCM N<M N~ N-X N<X

11.39

0.167/138 REEEE]
0.127136

0.11 70477 prepsosaiaats sttt

14.24

034/1.913
/1.3
0.0770.59%

17.90

0.16/2.161
0.14/2.161
0.07/0.756

22.58

0.24/2.725
0.11/72.728
0.06/0.954

28.48

0.23 /3.446
0.08 / 3.446
0.0571.206

36.01

0.15/432
0.1274.32
0.04/1.513

45.17

0.09/5.451
0.05/5.451
0.04 / 1.908

56.97

0.08 /63872
0.05/68712
0.05 / 2.405

71.82

N N<CH NLX NLX NLCHX NLX NMX <M

0.1 1.0 RMS/FDPB ratio 10.

.
1 L I 1 T U B B |
L] T 1 ) l Ll 1 L] T I L] L] Ll T ' Ll L] Ll Ll |

21-SEP-93 15:29:45 |11ll||lll|llll|llll:
=20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 25 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN=-23

Passenger

21-SEP-93  15:29:45

1: Vehiclet....cc..
2: Datet.ceeeccecs
3: Course..ccesecs
4: Position:......
5: Speed:...c..c..
6: Notet....cecoae

M915a2

truck

February 14, 1992
Cross country #1
Passenger

8 mph
Loaded

trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.6600 0.4632 0.283 2.817 7.717
2.24 0.5000 0.4464 0.300 2.983 8.117
4.48 0.5600 0.2500 1.167 6.967 17.217
1.83 0.1000 0.1000 5.000 22.683 50.367
7.12 0.3500 0.0983 5.133 23.117 51.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2100 0.1875 1.900 10.267 24.433
1.83 0.1600 0.1600 2.450 12.617 29.500
2.85 0.2100 0.1474 2.800 14.017 32.433
1.42 0.1300 0.1300 3.400 16.433 37.500
3.46 0.2200 0.1272 3.500 16.900 38.433
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.7000 0.5238 0.517 3.917 10.267
2.85 0.5700 0.4811 0.583 4.433 11.467
4.48 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2200 0.2046 2.833 14.183 32.750
1.83 0.2600 0.1759 3.567 17.150 39.000

* International Standards Organization 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Houlth and suity axpestes i X: Longitudinal RUN-23 Passenger seat

Y: Transvorse

RCB: Roduced comfont boundary et

RMS: Vibration R.M.S. scceloration (m/s2) Z: Vertioal February 14, 1992 M915a2 truck
Exposure: 10h Om

SR S

(Hz) RMS/FDPB it

0,03 /0.191
1.02 0.12/0.191

0,09/0.531 prensatesat e

0.04/0.191 SEbitistintatictististiek
0.1370,191 B e e

0,15/0.4% RS

0.10/0.191 B S A

1.42

1o
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0.16/0.191 S T
0.26 /0396 R e
0.5070.214 A A A A R

02170214 3 AR \‘ﬁ*
0.20/0358 R

0.66 /027 o s e R s S S
621 f02n P “m..mmﬁzm
05770317 F I

0.17/0233]
0.22/03)1
on /0.3

0.56/0.429
0.24 /1 0.429
03570268

2.24

N NLH NLH N

2.85

3.46

N=gHM N>

4.48

0.28 / 0.545 ?&i&?&fﬁ"
0.12/0.545 R
0.1370.268 $x$’ e e o e

035/0.681
0.21 /0.681
0.1370.268

5.70

0.21 /0856 SRR

0.21 /0856 B R PR }WW

TV A AN A P A AR A
0.10 /0.300 R ””'{«m{i SRR
0,1471.000 NN
0.14/1.050 B
0.10 /0381 ¥

11.39

G

0.16/138 R
0.10/1363
0.06 /0477 R

0.17/1.713
0.16/1.713
0.5 70.599

14.24

17.90

0.18/2.161
0.26 /2161 S
0.04 /0,756

22.58

02512725
0.18/2.728
0.05 70.954

0.28 /3.446
0.16/3.446
0.05/1.206

28.48

36.01

0.28 /4322
0.06/4322
0.04/1.513

45.17

0.57 1 5,451 #
0.09/5.451
0.05/1.908

56.97

0.43/6872
0.08 /6872
0.06 / 2.405

71.82

NdX NagH NadM NLAX NACXM NAX NLOX NaX NLX NLX NASX NaGX N

0.1 1.0 RMS/FDPB ratio 10.

L 1 I F (Y TR TR W T |
LIRS L s B XL DL TNNLENN B B B R R B et |

21-SEP-93 15:29:45 |lIll|1l|||lll|||||l:
=20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 8 mph
Note: Loaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-23

Driver

21-SEP-93  15:29:45

1: Vehicle:..ceo..
2: Datet.ceecceces
3: Course.ccceces
4: Position:......
5: Speed:....cc.c.
6: Note:.....oeeee

M915a2

truck

February 14, 1992
Cross country #1

Driver
8 mph
Loaded

trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.4700 0.3298 0.633 4.700 12.117
2.24 0.3600 0.3214 0.667 4.883 12.517
4.48 0.3500 0.1563 2.550 13.017 30.300
7.12 0.2300 0.0646 9.167 37.867 80.867
1.83 0.0600 0.0600 10.117 41.183 87.500
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.1700 0.1700 2.233 11.683 27.433
2.24 0.1700 0.1518 2.667 13.500 31.367
1.42 0.1100 0.1100 4.350 20.183 45.250
2.85 0.1200 0.0842 6.383 27.800 60.867
3.46 0.1400 0.0809 6.750 29.183 63.500
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.3200 0.2701 1.817 9.900 23.617
2.24 0.3600 0.2694 1.817 9.933 23.683
4.48 0.2100 0.2100 2.717 13.717 31.750
7.12 0.1400 0.1400 5.000 22.683 50.367
3.46 0.1300 0.1209 6.167 27.000 59.250

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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s

FDPD, Fatpi-dooresocd gty boxmsdary X: Longindiol RUN-23 Driver seat

Exposure: 10h Om

S Ay

R

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

21-SEP-93 15:29:45 rrrrrrrrrrrr oo

N3 N=CH N=X NgX N«LX NLX N NEX NaX

NACX N=<{X N~AX N-GX

NdH N=X NLMX NLX NdX N<X

R.M.S. sccelerstion (m/s2) Z Veniaul February 14, 1992 M915a2 truck

RMS / FDPB

0.01 /0,191
0.08 /0.191
0.08 /053]

0.03 70.191
0,11 /0,191
0.11 /0450

0.06/0.191
0.17/0.191
0.16/0.396
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04770273 3,5-3.‘23? £Es R
0127021 55 ; SRR
032/0317 2

0.10 /0331
0.14/013]
0.13/0.288

03570429
0.15/0.429
0.21 /0248

0.17 /0545
0.10 /0.545
0.12/70.268

0.23 70.681
0.18 /0.681 D et "“Wmi\“ﬁ

0.14/0,268 L

S

0.18 / 0.856
0,18 /0856
0.11 /0300

0.1771.090 AR
0.117/1.0%0
0.11 70381

0.21 /1363 pEeanas ]
0.09 /1363
0.09 /0477 SRR

0.19/1.713 i
0.15/1.713
0.08 /0.5% oz et

0.18/2.161
0.19/72.16¢
0.06 /0.756

0.26/2.7125
0.13/2.728
0.05 /0.954

0.28 / 3.446
0.10/3.446
0.05/1.206

0.147432
0.05 /432
0.05/1.513

0.10/ 5.45)
0.07/5.451
0.05 / 1.908

0.07/68712
0.06 / 6.872
0.05 / 2.408

0.1 1.0 RMS/FDPB ratio 10.
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-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 8 mph
Note: Loaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-24

Passenger

21-SEP-93

15:29:46

1: Vehicle:.......
2: Datest..ccececcee
3: Courset.ccceecee
4: Position:......
5: Speed:.........
6: Note:s..........

M915a2

truck

February 14, 1992
Cross country #1
Passenger

10 mph
Loaded

trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.6100 0.4281 0.333 3.183 8.583
2.24 0.4100 0.3661 0.517 4.033 10.583
5.70 0.5700 0.2000 1.700 9.433 22.617
4.48 0.3800 0.1696 2.233 11.717 27.500
3.46 0.1900 0.1098 4.367 20.250 45.367
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2500 0.2232 1.417 8.133 19.800
1.83 0.1700 0.1700 2.233 11.683 27.433
1.42 0.1400 0.1400 3.033 14.967 34.433
2.85 -0.1900 0.1333 3.267 15.933 36.433
3.46 0.2300 0.1329 3.283 15.967 36.500
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.5300 0.4474 0.683 4.933 12.617
2.24 0.5300 0.3966 0.883 5.850 14.717
4.48 0.3000 0.3000 1.517 8.600 20.800
3.46 0.2600 0.2418 2.167 11.433 26.933
5.70 0.2400 0.2400 2.200 11.550 27.183

* International Standards Organization 150 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Health and safoty exposure timit X: Longitudinal
FDPB: Faliguc-decreassd proficiency boundary Y: Transverse
RCB: Mawdoanfonhnlny Z: Ve

RMS: Vibmation R.M.S. (/e2) ertical

Exposure: 10h (m

B s

(HZ) RMS / FDPB :Ilcll:lll
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2.24

2.85
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0.25 70856
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Nl NuX N<LX
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< ¥

11.39

~

0.1671.363 e
14.24 0.11 71363 »
0.06 /0,477 fozasi
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0.05 / 0.599

17.90

0.18 7 2.161
0.1972.161
0,05 /0,75
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0.127/2.725
0.04/0.954
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N> N=¥ N<L¥ NLX N>

“l 17
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Course: Cross country #1
Speed: 10 mph
Note: Loaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-24

Driver

21-SEP-93

15:29:46

1: Vehicle:...cc..
2: Datet..cececane
3: Courset.c.cececece
4: Position:......
5: Speed:.........
6: Notet.....cceee

M915a2 truck
February 14, 1992
Cross country #1

Driver
10 mph

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.4300 0.3018 0.767 5.350 13.583
2.24 0.2800 0.2500 1.167 6.967 17.217
5.70 0.3500 0.1228 3.700 17.650 40.000
4.48 0.2300 0.1027 4.817 21.967 48.867
3.46 0.1300 0.0751 7.467 31.800 68.867
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1900 0.1696 2.233 11.717 27.500
1.83 0.1500 0.1500 2.717 13.717 31.750
1.42 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1700 0.0983 5.133 23.150 51.367
1.02 0.0800 0.0800 6.850 29.550 64.367
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.3300 0.2786 1.717 9.500 22.750
2.24 0.3300 0.2469 2.100 11.117 26.250
5.70 0.2000 0.2000 2.933 14.583 33.617
4.48 0.1800 0.1800 3.450 16.650 38.000
7.12 0.1600 0.1600 4.117 19.267 43.367

* International Standards Organization IS0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Pl o ey g ot X: Longiusina RUN-24 Driver seat

d Y: Trasverse
RCB: Reduod comfort y T

RMS: Vibration R.M.S. accelerstion (m/e2) Z: Verial February 14, 1992 M915a2 truck
Exposurv 10h 0m

B B B B B B S SR
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3.46
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N-M

o
R
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0.16 /1 0.268

0,15/08%
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N
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17.90

N

0.20/2.161
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N>

024/2.725
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0.16/432
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0.05/1.513
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0.12/ 5.451
0.07/5.451
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1
21-SEP-93 15:29:46 rrrrro et T
-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 10 mph
Note: Loaded trailer
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USAARL summary of analysis
per 1S0-2631* guideline on RUN-25 Passenger
whole-body vibration (WBV)
21-SEP-93  15:29:46
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Passenger
5: Speed:......... 12 mph
6: Note:.......... Loaded trailer
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.7800 0.3482 0.567 4.350 11.300
7.12 1.1200 0.3146 0.700 5.033 12.867
2.24 0.3100 0.2768 0.917 6.050 15.150
2.85 0.3800 0.2667 1.000 6.367 15.867
5.70 0.5400 0.1895 1.867 10.133 24.117
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2000 0.1786 2.067 10.967 25.867
1.83 0.1600 0.1600 2.450 12.617 29.500
1.42 0.1500 0.1500 2.717 13.717 31.750
3.46 0.2300 0.1329 3.283 15.967 36.500
7.12 0.4500 0.1264 3.533 17.000 38.750
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3000 0.3000 1.517 8.600 20.800
7.12 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2300 0.1721 3.683 17.617 39.933
5.70 0.1700 0.1700 3.767 17.867 40.500
2.85 0.1900 0.1604 4.100 19.217 43.250

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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RCB: Rcdwdeunfonhdny
RMS: Vibration R.M.S. accel

Exposure° 10h Om

R R B

PR

(Hz) RMS / FDPB
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N
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0.16 /136
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USAARL sﬁmmary of analysis

per ISO-2631* guideline on RUN=-25 Driver

whole-body vibration (WBV)

21-SEP-93  15:29:46

1: Vehicle:.......
2: Datet..eeieecsen
3: Courset..c.cccee
4: Position:......
5: Speed:....ccc..
6: Notet....ccecee

M915a2 truck
February 14, 1992
Cross country #1
Driver

12 mph

Loaded trailer

Third-octave bands with greatest

Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.4200 0.1875 1.900 10.267 24.433
7.12 0.6400 0.1798 2.033 10.867 25.683
2.24 0.1800 0.1607 2.433 12.550 29.300
2.85 0.2000 0.1404 3.017 14.933 34.367
5.70 0.3400 0.1193 3.867 18.300 41.367
' ¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.1300 0.1300 3.400 16.433 37.500
2.24 0.1400 0.1250 3.600 17.250 39.183
1.42 0.1100 0.1100 4.350 20.183 45.250
7.12 0.3000 0.0843 6.383 27.800 60.750
5.70 0.2400 0.0842 6.383 27.800 60.867
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.3300 0.3300 1.283 7.550 18.500
4.48 0.2700 0.2700 1.817 9.900 23.617
5.70 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2400 0.1796 3.467 16.717 38.050
2.85 0.2100 0.1773 3.533 17.000 38.617

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: lhallhmduﬁq‘-p,!ulhlk . X: Longitudinal RUN_25

. Fati 4
F

FDPB: s P
RCB: Reduced comfort boundasy
RMS: Vibraticn R.M.S. accek

Y: Transverse
(@) Z: Vertical

Exposure: 10h Om
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0.08 / 3.446
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

Passenger

21-SEP-93  15:29:46

1: Vehicle:.......
2: Dates..ceveeeen
3: Course:........
4: Position:......
5: Speed:......cc.
6: Note:..........

M915a2 truck
February 14,
Paved
Passenger

$S mph

1992

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.5700 0.5089 0.233 2.433 6.783
2.85 0.6300 0.4421 0.317 3.033 8.217
7.12 0.9900 0.2781 0.917 6.000 15.050
4.48 0.5500 0.2455 1.200 7.150 17.583
8.95 0.4100 0.0916 5.667 25.183 55.500
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.4200 0.1180 3.933 18.550 41.867
2.85 0.1600 0.1123 4,217 19.683 44.250
2.24 0.1200 0.1071 4.533 20.867 46.617
1.83 0.0800 0.0800 6.850 29.550 64.367
3.46 0.1300 0.0751 7.467 31.800 68.867
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.7500 0.7500 0.200 2.250 6.317
2.85 0.3200 0.2701 1.817 9.900 23.617
4.48 0.2500 0.2500 2.067 10.967 25.867
2.24 0.3200 0.2395 2.200 11.583 27.250
3.46 0.1800 0.1674 3.850 18.250 41.250

* International Standards Organization 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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... Health and safety exposure limit
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HSEL: lbal\.handukvmlin't X: Longitudinal
FDPB: Fatigue-d d proficiency bound .

RCB: Yy ;’: znuwne
RMS: Vibration R.M.S. soceleration (n/s2) ertical

Exposure: 10h Om
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A o o R
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

Driver

21-SEP-93

15:29:47

1: Vehicle:.......
2: Datet...ciceees
3: Courset....cece
4: Position:......
5: Speed:.........
6: Notet...eoeeeeee

M915a2 truck
February 14,
Paved
Driver
S5 mph

1992

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.4000 0.3571 0.533 4.183 10.933
2.85 0.4200 0.2947 0.800 5.533 14.000
7.12 0.5200 0.1461 2.833 14.183 32.750
4.48 0.1800 0.0804 6.817 29.433 64.000
1.83 0.0600 0.0600 10.117 41.183 87.500
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.2500 0.0702 8.200 34.367 74.000
1.83 0.0600 0.0600 10.117 41.183 87.500
2.24 0.0600 0.0536 11.717 46.750 98.500
2.85 0.0700 0.0491 13.117 51.500 107.750
1.42 0.0400 0.0400 17.000 64.500 133.000
2: Vertical comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.4100 0.4100 0.817 5.583 14.117
2.85 0.3800 0.3208 1.350 7.850 19.183
2.24 0.3500 0.2619 1.900 10.300 24.500
4.48 0.1900 0.1900 3.183 15.583 35.683
3.46 0.1400 0.1302 5.550 24.750 54.617
* International Standards Organization 1S0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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... Health and safety exposure limit

¥y



b

<2

HSEL: Health and safoty exposure Henit X: Longitudinal X :
FDPS. Fulg oo Yt RUN-26 Driver seat
RMS: Vibration R.M.S. acosleraticn (m/a2) Z: Veraal February 14, 1992 M915a2 truck
Exposure: 10h 0m RCB FDPB HSEL
mﬁ#}»?ﬂ#x??ﬁ”;:z;;).??ﬁm - ?ﬂ??}gz?’ N R A (-).(-’.(-00(:0«33
(Hz) RMS / FDPB :llllllljllllll'l;lllllllll|lllllllllbl.l;|ll
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Course: Paved
Speed: 55 mph
Note: Loaded trailer
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USAARL summary of analysis

per IS0-2631* guideline on RUN=-27 Passenger
whole-body vibration (WBV)
21-SEP-93  15:29:47
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992

3: Coursetcececeeees
4: Position:......
5: Speedi......0q.
6: Note:..........

Paved
Passenger
35 mph

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure

before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2900 0.1295 3.417 16.500 37.683
2.85 0.1200 0.0842 6.383 27.800 60.867
2.24 0.0800 0.0714 8.000 33.750 72.750
56.97 2.0100 0.0706 8.150 34.183 73.617
7.12 0.1800 0.0506 12.650 49.867 104.500
Y: Transverse Comfort Fatigue  Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3700 0.1652 2.333 12.117 28.367
3.46 0.1100 0.0636 9.367 38.550 82.250
8.95 0.2300 0.0514 12.367 49.000 102.750
1.83 0.0500 0.0500 12.833 50.500 105.750
1.42 0.0400 0.0400 17.000 64.500 133.000
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.3300 0.2786 1.717 9.500 22.750
4.48 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2300 0.1721 3.683 17.617 39.933
3.46 0.1500 0.1395 5.033 22.750 50.617
7.12 0.0800 0.0800 10.783 43.500 92.000

* International Standards Organization 1S0 2631:
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FDPS Fapo-docoendt prfcioty bcundary X: Longiudioal RUN-27 Passenger seat
R M.3. amoraion () Z: Veniol February 14, 1992 M915a2 truck
10h Om
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N
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0,37/0,429
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SRS
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%

&
#
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e
S
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0.1372.161
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N
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§ E
B
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033 /73.446
0.08 /3.446
0D.0471.206
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03614302
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0.04 7 1513

2.01 7 5.451 o S e e
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0,07/ 1.908

45.17
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0.07/6872
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21-SEP-93 15:29:47 rrrrroyrrrotrpr 1T 1 v T q
20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 35 mph
Note: Loaded trailer
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN-27

Driver

21-SEP-93

15:29:47

1: Vehicle:.......
2: Datet.ceeccscee
3: Coursel.....c.c.
4: Position:......
5: Speed:.....c00.
6: Notet...occeeen

M915a2 truck
February 14,
Paved

Driver

35 mph

1992

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3500 0.1563 2.550 13.017 30.300
2.85 0.0700 0.0491 13.117 51.500 107.750
3.46 0.0600 0.0347 20.250 75.250 153.500
7.12 0.1000 0.0281 26.117 94.000 189.000
2.24 0.0300 0.0268 27.617 98.750 198.000
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2400 0.1071 4.533 20.867 46.617
3.46 0.0700 0.0405 16.750 63.750 131.500
1.83 0.0400 0.0400 17.000 64.500 133.000
8.95 0.1600 0.0358 19.550 72.750 148.750
2.24 0.0400 0.0357 19.550 72.867 149.000
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2400 0.2400 2.200 11.550 27.183
2.85 0.2200 0.1857 3.283 16.017 36.617
2.24 0.1800 0.1347 5.283 23.750 52.617
3.46 0.1100 0.1023 7.767 32.867 71.000
7.12 0.0900 0.0900 9.217 38.050 81.250

* International Standards Organization 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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‘Q\

HSEL: Health and safety exposure limit X: Longitudinal 7
FDPB: Fatigue-decroased proficiency boundary Y: Traneversc RIJN"27 Driver seat
RCB: Roduccd comfort boundary

RMS: Vibration R.M.S. sccoleration (m/s2) Z: Vertiaal February 14, 1992 M915a2 truck

. gt
o R )

o 4 G B S e B B S R e
| IS T T N N W T O |

(Hz) RMS / FDPB I T

X 0017049

1.02 Y ao1/049
Z 0870531
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N N
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0.06 /0331 SEEARER
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0.11/432
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NLMX N2 NLX N<X

21-SEP-93 15:29:47 rrro 1o Tt

Course: Paved
Speed: 35 mph
Note: Loaded trailer

109



USAARL summary of analysis
per IS0-2631* guideline on
whole-body vibration (WBV)

RUN=-28

Passenger

21-SEP-93  15:29:47

1: Vehicle:.......
2: Dateteceecceces
3: Courset....c.c..
4: Position:......
5: Speed:.........
6: Notel..e.eeeoees

M915a2 truck
February 14,
Paved
Passenger

45 mph

1992

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.3200 0.2246 1.400 8.067 19.617
2.24 0.2400 0.2143 1.517 8.600 20.800
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2500 0.0702 8.200 34.367 74.000
1.83 0.0700 0.0700 8.233 34.500 74.250
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.0700 0.0700 8.233 34.500 74.250
5.70 0.1900 0.0667 8.800 36.500 78.250
2.24 0.0700 0.0625 9.583 39.300 83.750
2.85 0.0700 0.0491 13.117 51.500 107.750
3.46 0.0800 0.0462 14.183 55.117 114.750
3: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.4000 0.3376 1.233 7.317 18.000
2.24 0.3000 0.2245 2.450 12.583 29.367
5.70 0.1600 0.1600 4.117 19.267 43.367
3.46 0.1600 0.1488 4.583 21.050 47.117
11.39 0.1500 0.1054 7.467 31.750 68.750

* International Standards Organization 1SO 2631:

110 .
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FDPD: Fotipo oot poones Condary X: Loogialina RUN-28 Passenger seat

RMS: Vibration R.M.S. sccoleration (a/s2) Z Vertical _February 14, 1992 M915a2 truck

S - T S b
(HZ) RMS 7 FDPB :llllllllll
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Z 0.09/02& A R

X 02470348 Rt SRRSERsEEHERESEY
570 v 0197054 Ehisaa e
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22.58 v oasra6 B
Z 0.05/0.15%
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X 1. D346 b s RS SR R T s
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Course: Paved
Speed: 45 mph
Note: Loaded trailer
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USAARL summary of analysis

per ISO-2631* guideline on RUN-28 Driver

whole-body vibration (WBV)
21-SEP-93  15:29:48

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Paved

4: Position:...... Driver

5: Speed:......... 45 mph

6: Note:.......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.2400 0.1684 2.267 11.833 27.750
2.24 0.1600 0.1429 2.933 14.583 33.617
1.83 0.0500 0.0500 12.833 50.500 105.750
5.70 0.1400 0.0491 13.117 51.500 107.750
4.48 0.1000 0.0446 14.800 57.250 118.867
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.0700 0.0625 9.583 39.300 83.750
1.83 0.0600 0.0600 10.117 41.183 87.500
5.70 0.1200 0.0421 15.933 61.000 126.250
2.85 0.0600 0.0421 15.933 61.000 126.250
1.42 0.0300 0.0300 24.150 87.750 177.250
8: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.2900 0.2448 2.133 11.250 26.550
2.24 0.2500 0.1871 3.250 15.867 36.300
5.70 0.1500 0.1500 4.533 20.867 46.617
11.39 0.1700 0.1194 6.267 27.433 60.000
3.46 0.1100 0.1023 7.767 32.867 71.000

* International Standards Organization 1S0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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proficiency boundary Y: Transvorse
RMS: Vibeation R.M.S. acceleration (m/s2) Z: Vestiaal

Exposurc:

10h 0m

X: Longitudinal

R SRBR

b7 e S S

SR

(Hz)
1.02

1.42
1.83
2.24
2.85

3.46

" 4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

28.48

- 36.01

45.17

56.97

71.82
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0.09 70,681
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0.08 7/ 0.856
0.11 /0.856
0,10/0,30
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0.147 1.0%0
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0.10/138
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0.08 /0477
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0.10/2.725
0.06/0.954
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0.07/432
0.05/1.513

0.08 / 5.451
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0.04 7 1.908

0.06/6.872
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0.05 / 2.405
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Speed: 45 mph

- Note: Loaded trailer
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USAARL summary of analysis
per 1IS0-2631* guideline on

whole-body vibration

(WBV)

RUN=-29

Passenger

21-SEP-93  15:29:48

1: Vehicle:.......
2: Date:.....c....
3: Course:..cceoces
4: Position:......
5: Speedi..cccccee
6: Notest.....oceee

M915a2 truck
February 14,
Secondary a
Passenger

15 mph

1992

Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48  0.6400 0.2857 0.867 5.783 14.550
2.85 0.1900 0.1333 3.267 15.933 36.433
2.24 0.1200 0.1071 4.533 20.867 46.617
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2700 0.0758 7.383 31.433 68.117
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.1500 0.1500 2.717 13.717 31.750
4.48 0.2400 0.1071 4.533 20.867 46.617
2.24 0.1100 0.0982 5.133 23.183 51.367
7.12 0.3100 0.0871 6.083 26.750 58.617
3.46 0.1400 0.0809 6.750 29.183 63.500
Z: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3200 0.3200 1.367 7.883 19.217
2.85 0.2100 0.1773 3.533 17.000 38.617
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.2100 0.1571 4.233 19.683 44.250
5.70 0.1400 0.1400 5.000 22.683 50.367

* International Standards Organization 1SO 2631:

Fatigue ..
Health
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RCB: Reduced comfort boundary
RMS: Vibration R.M.S. scoslomti

TDPD: Dot tormean ortoary sy ¥ Lomgiusiou! RUN-29 Passenger seat
@h2) Z: Vertical February 14, 1992 M915a2 truck

Exposure: 10h (m
S
(Hz) RMS / FDPB :
0.02/0.191 ®
1.02 0.5 /0.191 RS
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0.00 /0.191 R
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02470.429
03270268
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021 70,681
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-
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8.95
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0.09/1.38
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14.24

17.90

0.17 72161
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0.06 70.756
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0.16/2.725
0.05 70.954
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0.0571.206
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-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 15 mph
Note: Loaded trailer
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USAARL summary of analysis

per IS0-2631* guideline on RUN-29 Driver

whole-body vibration (WBV)
21-SEP-93  15:29:48

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Secondary a

4: Position:...... Driver

5: Speed:t......... 15 mph

6: Note:...¢.e...... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.3100 0.1384 3.083 15.183 34.867
2.24 0.0800 0.0714 8.000 33.750 72.750
2.85 0.1000 0.0702 8.200 34.433 74.117
7.12 0.1700 0.0478 13.617 53.117 111.000
5.70 0.1300 0.0456 14.433 55.867 116.250
¥: Transverse Conmfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
1.83 0.1000 0.1000 5.000 22.683 50.367
4.48 0.1400 0.0625 9.583 39.300 83.750
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.2000 0.0562 11.017 44.367 93.750
2.85 0.0600 0.0421 15.933 61.000 126.250
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2000 0.2000 2.933 14.583 33.617
2.85 0.1900 0.1604 4.100 19.217 43.250
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.1900 0.1422 4.900 22.250 49.500
3.46 0.1300 0.1209 6.167 27.000 59.250

* International Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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sl s/ —rideer S X: Looginationl RUN-29 Driver seat

Y: Transvorse

RCB: Raduced comfort boundary . . . .
RMS: Vibeaticn R.M.S. sccoleration (m/s2) Z Verieal February 14, 1992 M915a2 truck
Exposure: 10h Om
%%&?3&5‘? -,:v:;vkvA\ S '-¢~>‘.¢>x¢:<i\s:<bxoxox'«.&'-'ic-.\a-'}:::lw)":ﬁ;;\&
(-Hz) RMS / FDPB :1'11I1|111||
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870 Y oai/os4s VRt
Z 0.10/028 R SR SRS
X 0.7/0.681
7.12 Y ox/oe
Z 0.16/0248
X 0.08/0.85
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Z 0.1070.300 B S S RS TSt ]
X 0.09/1.0%
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Z 007/0477 b4
X 0.12/1.M3
17.90 vy o12/1.73
Z 0.06/0.59
X 0.10/2.161
2258 Y o226
Z 0.670.756
X 0.19/2.725
28.48 Y oa/ams
Z 0.05/0.954
X 0.20/3.446
36.01 Y oo06/3.46
Z 005/1.206
X 0.10/432
45.17 Y oo4/a3n
Z 0.04/1.513
X 0.07/5.451
856.97 Y o.0/5.45
Z 0.05/1.908
X 005/6872
71.82 Y o004/637m2
Z 0.05/2.408
0.1 1.0 RMS/FDPB natio 10.
L i i 1 i PR S T U | i 1 1 1 S TN T |
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-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 15 mph
Note: Loaded trailer
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USAARL summary of analysis

per IS0-2631* guideline on RUN-30 Passenger

whole-body vibration (WBV)
21-SEP-93  15:29:48

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ Secondary a

4: Position:...... Passenger

5: Speed:......... 20 mph

6: Note:.......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.3900 0.3482 0.567 4.350 11.300
2.85 0.3100 0.2175 1.483 8.433 20.433
7.12 0.7100 0.1994 1.717 9.467 22.683
5.70 0.3600 0.1263 3.550 17.050 38.750
8.95 0.5000 0.1117 4.250 19.800 44.500
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1500 0.1339 3.250 15.833 36.250
1.02 0.0900 0.0900 5.817 25.750 56.617
2.85 0.1200 0.0842 6.383 27.800 60.867
8.95 0.3700 0.0827 6.550 28.433 62.117
1.42 0.0800 0.0800 6.850 29.550 64.367
3: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.4700 0.3517 1.150 6.917 17.117
2.85 0.3400 0.2870 1.633 9.117 21.933
7.12 0.2700 0.2700 1.817 9.900 23.617
8.95 0.3000 0.2682 1.833 10.000 23.800
4.48 0.1700 0.1700 3.767 17.867 40.500

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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Exposure: 10h 0m
S e

(Hz)
1.02

1.42
1.83
2.24
2.85
3.46
4.48
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

R

FESE

N> N Nt N NX NEX N NgX N<X NaX NX NX NoX N<LX N<X N<X NaX NoX NaX

RMS/ FDPB

0.03 /0,191
0.09/0.151
0,04 /0.531

0.03 /0,191
0.08 /0,191
0.07 /0450

0.05/0.191
0,07/0.19)
0.18/03%

03910214
0.1570.214
0.47/03s8

031/027
0.12/0271
03470317

0.06 /0.331
0.11 /0311
0.17/0252

0.2470.429
0.13/0.429
0.17/0,268

03670545
0.19/0.545
0.14/0.268

0.71 10.68)
0.28 10.681
02710268

0.50/0.856
037/0.856
0.30 7 0.300

0.19/1.00
0.24/1.00
0.12/70.38|

0.15/71.3&8
0.1471.38
0.0710.477

01271713
0.19/ 1713
0,0610.59

0,16/2.16)
0.2812.16)
0.05/0.756

021 /12.725
0.12/2.725
0.04/0.954

03613.446
0.10/3.446
0.0571.206

14774322
0307432
0.10/1.513

0.41 / 5.451
0.10/5.451
0.06/1.908

0.30/6812
0.11/6372
0.06 / 2.405
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN=-30 Driver

21-SEP-93  15:29:48

1: Vehicle:.......
2: Dates...ccccece
3: COUrsSe:.e.cscese
4: Position:......
5: Speed:.........
6: Notet...evevese

M915a2 truck
February 14, 1992
S8econdary a
Driver
20 mph
Loaded trailer

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2600 0.2321 1.317 7.717 18.867
2.85 0.2100 0.1474 2.800 14.017 32.433
7.12 0.3600 0.1011 4.917 22.367 49.750
4.48 0.1700 0.0759 7.367 31.433 68.117
5.70 0.2000 0.0702 8.200 34.433 74.117
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.1200 0.1071 4.533 20.867 46.617
7.12 0.2300 0.0646 9.167 37.867 80.867
2.85 0.0900 0.0632 9.450 38.867 82.867
1.83 0.0600 0.0600 10.117 41.183 87.500
1.02 0.0600 0.0600 10.117 41.183 87.500
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.3900 0.2918 1.583 8.933 21.500
7.12 0.2500 0.2500 2.067 10.967 25.867
2.85 0.2700 0.2279 2.383 12.367 28.867
8.95 0.2200 0.1966 3.017 14.900 34.300
5.70 0.1300 0.1300 5.567 24.800 54.617

* International Standards Organization SO 2631:
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Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Heatth ... Health and safety exposure limit
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HSEL: Health and safcty exposure limit

FDPB: F:

RCB: Reduced comfort boundary

RMS: Vibeation R.M.S. k

Exposure: 10h Om

AR P

3 gl RUN-30 Driver seat
@h2) Z: Verial February 14, 1992 M915a2 truck

PR
(Hz) RMS / FDPB

002/0.191
1.02

0.06/0.191
0.04 /0531

0.02/0.191
0.0570.191
0,08 /0,450

1.42

0.0470.191
0.0670.191
0,18 /0,39

l.“

0.26/0.214
0.12/0.214
0.39/0358

0217027
0.09/0.27
02770317

0.05/03)
0.08 /0331
0.11 /0,288

2.24

2.85

3.46

0.17/0.429
00910429
0.11 70,268

4.48

0.20 /0.545
0.15/0.545
0.13/0.268

5.70

036 /0.681
0.23 /0.681
0.25/0.268

7.12

0.19/0.856
0,26 /0856
0.22 /0300

8.95

0.14/1.00
0,18/1,090
0.1570.381

11.39

0,15/1360
0.08 /138
0.10/0.477

0.16/1.713
0.1 /1.3
0.07/0.599

14.24

17.90

0.17/2.161
0.14/2.16)
0.07/0.756

22058

02172728
0.09/2.125
0.05/0.954

28.48

0.28 / 3.446
0.07/3.446
0.05 /1,206

36.01

0.23 /432
0.16/4.32
0.05/1.513

45.17

0.10/ 5.451
0.07/5.451
0.05/ 1.908

56.97

0.07/6872
0.05/6.872
0.05 7 2.405

71.82
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USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-31 Passenger

21-SEP-93  15:29:49

: Vehicle:.......
: Datet.ceeccocen
: Course:...cecee.
4: Position:......
: Speed:.ccecccne
6: Notel...eeeeooee

M915a2 truck
February 14,
S8econdary a

Passenger

25 mph

Loaded trailer

1992

&
Third-octave bands with greatest Durations of WBV exposure »
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
7.12 0.6500 0.1826 1.983 10.650 25.217
2.85 0.2100 0.1474 2.800 14.017 32.433
2.24 0.1300 0.1161 4.017 18.933 42.617
8.95 0.4900 0.1095 4.383 20.300 45.500
5.70 0.2400 0.0842 6.383 27.800 60.867
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.1400 0.0982 5.133 23.183 51.367
2.24 0.1100 0.0982 5.133 23.183 51.367
8.95 0.4100 0.0916 5.667 25.183 55.500
1.83 0.0900 0.0900 5.817 25.750 56.617
3.46 0.1500 0.0867 6.133 26.867 59.000
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours) i
2.85 0.3300 0.2786 1.717 9.500 22.750
8.95 0.3000 0.2682 1.833 10.000 23.800 . 7'
7.12 0.2500 0.2500 2.067 10.967 25.867
3.46 0.2300 0.2139 2.650 13.400 31.117
2.24 0.2600 0.1946 3.067 15.117 34.750

* International Standards Organization 150 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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FOPE, Pl driso ooy by X: Longindin RUN-31 Passenger seat
Reduced ot Ml'y
RMS: Vibeation R.M.S. scceleration (m/s2) % Vertiaal February 14, 1992 M915a2 truck
Exposure: 10h 0m

S

(HZ) RMS / FDPS e T |

0.04/0.191
1.02 0.08 70,191

0.04 70531

0.05/0.191
0.08 /0.191
0.08 /0,450

1.42

0.06/0.19!
0.09 7 0.191
0.1570.396

1.83

0.13/0.214
0.11/0.214 38 5
0.2670.358 z&m&mz&m&m&g

021/0.27 bR R
0.14/0273 gﬁ‘mﬁﬁ 2 ?d‘z:f?ﬁ e.sx e
033/0317 5

2.24

2.85

0.09 /0331
0.157/0331 Ee i ay
0.23/D.288 AR

3.46

0.18/0.429 SRR i
0.12/0.429 Fs ey
0.15/0.268 SRR e

0,24 /0.545 bR $3£‘3’.§" S
0.12/0.545
0.12/0.268

4.48

5.70

0.65 7 0.681
0.24/0.68]
0.25/0.268

7.12

Y
0,49 1 0.856
0.41 /0.856
0.30 7 0.300

8.95

0.29/1.0%
0.34/1.00
0.18 / D.381

11.39

0.34/1363 ¥
0.157136) #3
00770477 prresiscas

0.10/1.713
0.22/1.713 ez asd
0.06 70,59 :

14.24

17.90

0.17/2.161
0,25/2.161 Esad
0.06/0.756

22,58

02972725 #
0.26/2.728
0.05/0.954

28.48

0.2213.446
0.09 /31.446
0.0471.206

36.01

04614022 b
0.09/432
0.05/1.513

1.50 7 5,451 R
0.34 1 5.45)
0.11 71,908

45.17

“.97

0.2776.812
0.0976.8712
0.06 7 2.408

N NudX NCX NagX NgX NCX N NGX NCX NgX NCX NCX N=CX NaX N=CX N=<X N=LX N=LX N=<X¢

71.82
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20 -10 0 (deciBels) 10

Course: Secondary a
Speed: 25 mph
Note: Loaded trailer
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USAARL summary of analysis
per 1SO-2631* guideline on RUN-31 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:49

1: Vehicle:....... M915a2 truck

2: Date:.......... February 14, 1992
3: Course:........ S8Secondary a

4: Position:...... Driver ”
5: Speed:...c...... 25 mph !
6: Note:.......... Loaded trailer

’,

-

\
Third-octave bands with greatest Durations of WBV exposure )
weighted RMS accelerations (m/s?) before reaching ISO limits*
X: Longitudinal Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.85 0.1500 0.1053 4.650 21.300 47.617
7.12 0.3400 0.0955 5.350 23.933 53.000
2.24 0.0900 0.0804 6.817 29.433 64.000
4.48 0.1300 0.0580 10.567 42.750 90.500
5.70 0.1400 0.0491 13.117 51.500 107.750
Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
2.24 0.0900 0.0804 6.817 29.433 64.000
1.83 0.0800 0.0800 6.850 29.550 64.367
8.95 0.3500 0.0782 7.067 30.367 66.000
2.85 0.1000 0.0702 8.200 34.433 74.117
1.42 0.0600 0.0600 10.117 41.183 87.500
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours) 8 )
8.95 0.2900 0.2592 1.933 10.433 24.800
7.12 0.2300 0.2300 2.350 12.217 28.550 . :
2.85 0.2200 0.1857 3.283 16.017 36.617 7
2.24 0.2200 0.1646 3.950 18.617 42.000
11.39 0.2200 0.1545 4.333 20.117 45.117

* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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rb"f‘n“ Fora s parruder X: Longiodioe RUN-31 Driver seat
RMS: Vibrution R.M.S. acceleestion (mAs2) Z Vertial ' February 14, 1992 M915a2 truck

Exposure: 10h Om
S

L 1 ;l
(Hz) RMS / FDPR I

0.02/0,191
1.02 0.0570.191

0.05 /0531

0.03/0.191 AR
0.06/0,191 Slathanietioistintity
0,08 /0.450 foseetenssaaa

0.0370.191 SR
0.08 /0.191 A,
0.13 /0396

1.42

1.83

00970214
0.09/0.214 SIS
0.22/0358 R

2.24

0.15/0.213
0.1070.273
0.2/0317

2.85

00770331 SRR IEIY
0.09 70331 o
0.16/0222 fostnss

3.46

0.13/0.429 SRR TR
0.07/0.429 frasesasasany

0.09/0.268 S R RS

4.48

0.14 /70,545
0.08 /0.545
0.10/0.268

RESTEE

5.70

R

03470681 SNSRI
0.19/0,68| AN
0.23/0268 i R

0.18 /0.856 s
0.5 /0.856 B S ORI
0290300 S et et

7.12

8.95

0.19 / 1050 e 53
033/ 1.0%0 R

0,2/038) S e sNes

11.39

0.13/138
0.08 /1383
0.11 10477 SR

0.15/1L.713
0.11/1L713 )
0.08 /0.5 e

14.24

17.90

0.15 72,161
0.15 2,161
0.08 / 0.756 H

22.58

0B/2.18
0.13/2.728
0.06/0.954

28.48

0.22/73.446
0.06 / 3.446
0.04/ 1.206

36.01

0.15/432
0.06/432
0.04/1.513

45.17

0.1775.451
0.13/5.451
0.05 / 1.908

56.97

0.06/ 6372
0.05 /6872
0.05 7 2.408

71.82
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Course: Secondary a
Speed: 25 mph
Note: Loaded trailer
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