Whole-body Vibration Assessment

of the M915A2 Truck Tractor

DTIC

ELECTE
MAR 2 81994D By

Al W. Moran
e Tammy L. Simmons
Bradley S. Erickson

and

94-09483 5.y p. Butier
WnEmEmm "

Response and Tolerance Branch
Aircrew Protection Division

January 1994

Approved for publie rolouo distribution unlimited.

84 & 25 038
United States Army Aeromedical Research Laboratory
Fort Rucker, Alabama 36362-0577




Qualified requesters

Qualified requesters may obtain copies from the Defense Technical
Information Center (DTIC), Cameron Station, Alexandria, Virginia
22314. Orders will be expedited if placed through the librarian
or other person designated to request documents from DTIC.

Change of address

Organizations receiving reports from the U.S. Army Aeromedical
Research Laboratory on automatic mailing lists should confirm
correct address when corresponding about laboratory reports.

Disposition

Destroy this document when it is no longer needed. Do not return
it to the originator.

Disclaimer

The views, opinions, and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy, or decision, unless so
designated by other official documentation. Citation of trade
names in this report does not constitute an official Department
of the Army endorsement or approval of the use of such commercial
items.

Human use

Human subjects participated in these studies after giving their
free and informed voluntary consent. Investigators adhered to AR
70-25 and USAMRDC Reg 70-25 on Use of Volunteers in Research.

Reviewed:

KEVIN T. MASON
LTC, MS
Director, Aircrew Protection Division

Released for publication:

R W. .D., Ph.D. DAVID H. KARNE
Chairman, Scientific Colonel, MC, [
Review Committee Commanding

540 O _uf




Unclassified

SECURITY CLASSIFICATION OF THIS PAGE
form Approved
REPORT DOCUMENTATION PAGE OME No. 0704-0188
[ 7a REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
Unclassified
28. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT
. Approved for public release, distribution
. 2b. DECLASSIFICATION / DOWNGRADING SCHEDULE unlimited
P 4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)
’ USAARL Report No. 94-5
B T —— P
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL [ 7a. NAME OF MONITORING ORGANIZATION
U.S. Army Aeromedical Research (i applicable) U.S. Army Medical Research and Development
v Laboratory SGRD-UAD-1IV Command
A~
6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZiP Code)
P.0. Box 620577 Fort Detrick
Fort Rucker, AL 36362-0577 Frederick, MD 21702-5012
8a. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)
8c. ADDRESS (City, State, and 2IP Code) 10. SOURCE OF FUNDING NUMBERS
PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. NO. NO. ACCESSION NO.
11. TITLE (Include Security—c-lrasiﬁtation)
Whole-body vibration assessment of the M915A2 truck tractor
12. PERSONAL AUTHOR(S)
Al W. Moran, Tammy L. Simmons, Bradley 3. Erickson, and Barclay P. Butler
13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) [15. PAGE COUNT
FROM {0 1994 January 125
16. SUPPLEMENTARY NOTATION T
17. COSATI CODES 18, SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Whole-body vibration, health hazard assessment, tolerance,
20 11 exposure limits
13 06
f 19. ABSTRACT (Continue on reverse if necessary and identify by block number)
. All new tactical vehicles and aircraft are required to be evaluated for potential whole-
body vibration (WBV) health hazards to their crewmembers. A health hazard assessment
(HHA) was performed on the M915A2 truck tractor by the U.S. Army Aeromedical Research
Laboratory, as requested by the U.S. Army Environmental Hygiene Agency. Tests were
M conducted at Aberdeen Proving Ground, Maryland, over paved surface, cross-country, and
s Belgian Block terrain types. The M915A2 was tested in bobtail (no trailer), unloaded, and
. loaded configurations for each of the test terrains. The results of these tests show the
i lowest tolerance levels, in general, were experienced on the cross-country course, with
less severe WBV occurring on the Belgian Block course, followed by the primary terrain
course. :
20. DISTRIBUTION/ AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
K uncrassireounumited [ SaAME as RPT. Concusers §| Unclassified
22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (Include Area Code) | 22¢c. OFFICE SYMBOL
Chief, Science Support Center 205-255-6907 SGRD-UAX-ST
—— - —
DD Form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

nclass e

|




19. (Continued)

The HHA recommendation for the M915A2, operating in its intended environment, is that WBV
be limited to the following exposure limits for each test condition: WBV is not to exceed
8.97, 17.19, and 18 hours in any 24-hour period on paved surfaces for the bobtail,
unloaded, and loaded configurations, respectively, for speeds up to 45 mph. Exposure
limits for the cross-country terrain, for speeds up to 12 mph, are 8.56, 17.19, and 10.28
hours in any 24-hour period for the bobtail, unloaded, and loaded configurations, respec-
tively. For the Belgian block terrain, WBV in any 24-hour period should not exceed 9.88,
14.56, and 17.09 hours for the bobtail, unloaded and loaded configurations, respectively,
for speeds up to 25 mph. .

> @




Acknowledgments

The authors would like to express their gratitude to Dr.
Nabih Alem for his efforts in developing software for the data
analysis. Michael Deavers is acknowledged for his assistance
with data analysis and editing. Mrs. Mary Gramling and Mr. Udo

Nowak also are commended for their efforts in
report.

editing this

Accesion For X

|
NTIS CRA& Y,
DTIC  TAB ]
Ui-eriouncea [
Justhcation
BY e e d
Dist ibution |

Availabiity Codes

Dist

A-

Avail and/or
Speciai




This page intentionally left blank.

ii




Page
List of figures . . . . . . & ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o & 2
List of tables . . . . . . ¢ i ¢« ¢ ¢ ¢ ¢ ¢« e 4 s e e e 2
¢ Introduction . . . . . . . . . 0 v e e e e e e e e e e 3
Methods . . . . . . « ¢ ¢ ¢« ¢ v v o o o o o .‘. o o o o e 4
Results . . . . . ¢ ¢ ¢ v o 0 0 o v ¢ o o e o o e e e e W 11
Discussion . . . . . . . ¢ ¢ 0 b vt e e e e e e e e e 11
CONClUSIONS . . « +¢ & ¢ ¢ o o « o o o o o o o o o o o o o 12
References . . . . . ¢ ¢ ¢ ¢ v o o o o o o o o o o o & @ 15
Appendix A: List of manufacturers . . . . . « « « o« « . 16

Appendix B: ISO tables and graphs . . . « « « .« « « « . 17




Figure
1.

2.

List of fiqures

M915A2 truck tractor . . . . . . .

Data acquisition system . . . . . .

List of tables

WBV test matrix . . . . . . . . . .
Hazard severity classification . .
Hazard probability classification .
RAC determination c v e e e e e s

Seat HSEL for times of less than 10

Page
. 4
. 7
Page
. 5
. 9
o 10
. 10
. 13




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." 1In 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 1in 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) 1in 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 configquration, and vehicle speed
(Table 1).




Table 1.
Test matrix for WBV testing of the M91S5A2.

Terrain

Paved Cross | Belgian
surface | country block

X
10 X

|

12 X |
15 X

-

|

Vehicle
speed(m.p.h.)

* 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 lbs.

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- (fores/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 lbs.
The passenger was 6'3" tall and weighed 192 1lbs.

Instrumentation

Seat pad accelerations were obtained in the X-, Y-, and 2-
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.




Transducer Signal PCM :
. a canditioner encoder Transmitter V
Transducer |———s|
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IRIG-B Filters
time

Display J l - Fourier
Scopes Analyzer

Figure 2. Data acquisition system.




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-1IV) of
exposure.




Table 2.

Hazard severity classification.

Attribute Category Duration of safe exposure (DSE)
to WBV

Catastrophic Less than 5 minutes

Critical Between 5 and 30 minutes

Marginal Between 30 minutes and 4 hours

i Negligible‘_' 1 IV More thanﬁﬁ hpursrrw

Hazard severity categories are defined as follows:

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

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

Category III - Marginal: Hazard may cause minor bodily
injury, minor occupational illness, or minor
damage to a bodily system.

Category IV - 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 M91i5A2, 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 M915Az 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
IR -
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.
Remote Belgian block, above 15 m.p.h. “
Improbable Conditions unlikely to occur H
L - e ———

Hazard severity categories and levels are used to find

the RACs for each test condition.
found at the intersection of the category and level.

Using Table 4, the RACs are
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.

Hazardﬁgrobability levels

Hazard | A | B C D E |
category ;
I 1 1 1 2 3 ;
)1 1 1 2 3 4 1

I 2 3 3 4 5

v 3 5 5 5 5

10




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
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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. gCross-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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Appendix A.

Manufacturer’'s list

Conic/Loral Data Systems
9020 Balboa Avenue
San Diego, CA 92123

EMR/Fairchild Weston Systems
P.O. Box 3041
Sarasota, FL 33578

Freightliner Corporation
P.O. Box 3849
Portland, OR 97208

Honeywell
Honeywell Plaza
Minneapolis, MN 55408

Hewlett-Packard Company
4700 Bayou Boulevard
Pensacola, FL 32502

Larson-Davis Laboratories
280 South Main
Pleasant Grove, UT 84062

Loral Instrumentation
8401-T Aero Dr.
San Diego, CA 92123

Scientific Atlanta
1-T Technology Pky.
P.O. Box 105600
Atlanta, GA 30348

TEAC Corporation of America

7733 Telegraph Road
Montebello, CA 90640
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USAARL summary of analysis
per 1SO-2631* guideline on
whole-body vibration (WBV)

RUN-01

Passenger

21-SEP-93

15:29:37

1: Vehicle:.......
2: Date:....cccue
3: Courset........
4: Position:......
5: Speed:.........
6: Note:....cceeven

M915a2

truck

February 14, 1992

Paved

Passenger

35 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)
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 1SO 2631: Comfort ... Reduced comfort boundary

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

18
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28.48

36.01

45.17

56.97

71.82

21-SeM )

0.08/0.191
0.04/0.191
0.03/0.531

0.05/0.191
0.03/0.191
0.04 /0.450

0.07/0.191
002/0.191
0.07/0.396

0.14/0.214
0.06/0.214
0.17/0.358

0.14/0.273
0.09/0.2713
0.15/0.M7

0.11/0.30
0.14/0.331
0.12/0.288

0.20/0.429
0.34/0.429
0.23/0.268

0.06/0.545
0.09 /0.545
0.06/0.268

0.22/0.681
0.28 /0.681
0.23/0.268

0.26/0.856
0.88 /0.856
0.25 /0.300

0.12/1.09%
0.22/1.09%
0.09/0.381

0.12/1.363
0.11/1.36
0.09/0.477

0.30/1.13
0.20/1.73
0.08/0.599

0.11/2.161
0.12/2.16)
0.06 /0.756

02/2.718
0.11/2.128
0.05/0.954

0.28/ 3.446
0.09 / 3.446
.08 / 1.206

0.19/4322
0.04/432
0.04/1.513

0.54/ 5.451
0.16/ 5.451
0.06/1.908

0.10/ 6872
0.05/6.8712
0.06 / 2.405

Nt Nt N} NatIM NGX NtX NgM N NG Nt Nt NCM Nt Nt NagX N N NCX NCX

15:2937

. N, Lo RUN-01 Passenger seat
) L Venial February 14, 1992 M915a2 truck

|
0.1 1.0 RMS/FDPB ratio 10
L L 1 " 1 PRRE W S e | 1 i i i P S S U |
lTT‘lT’“l'! ll|V'll""l[ll!'[‘r'll"'l']'lIVl
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=-01 Driver

21-SEP-93  15:29:38

1: Vehicle:....... M915a2 truck
2: Date:.......... February 14,
3: Course:........ Paved

4: Position:...... Driver

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

1992

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

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

X: Longitudinal

Durations of WBV exposure
before reaching ISO limits*

Comfort Fatigue Health

2.24 0.0400 0.0357
2.85 0.0500 0.0351

(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

19.550 72.867 149.000
20.000 74.250 151.750

Y: Transverse

Comfort Fatigue Health

(Hz) actual weighted

(hours) (hours) (hours)

8.95 0.5400 0.1207
4.48 0.2200 0.0982
3.46 0.0900 0.0520
7.12 0.1800 0.0506
2.85 0.0600 0.0421

3.800 18.017 40.800
5.133 23.183 51.367
12.183 48.367 101.500
12.650 49.867 104.500
15.933 61.000 126.250

Z: Vertical

Comfort Fatigue Health

4.48 0.2100 0.2100
2.24 0.1700 0.1272
2.85 0.1500 0.1266

(H2) 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

2.717 13.717 31.750
5.733 25.433 56.000
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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BT B e emiary N Lot RUN-01 Driver seat
RIS, Viesion R0 5. somiseion GmA2 Z Vorlau February 14, 1992 M915a2 truck

0.01/0.191
0.02/0.191 ®
0.03 /0.531

0.02/0.191 B
0.04 /0.191
0.05 / 0.450 e

142

003/0.19)
0.01/0.191
0.07/0.396

1.8

0.04/0.214
0.04/0.214
0.17/0.358

2.24

0.05/0.21
0.06/0.273
0.15/0.37

2.85

0.06 /0.3
0.09/0.331
0.12/0.288

3.46

0.17/0.429
0.2/0.429
0.2i /10.268

4.48

0.04 /0.545
0.05 /0.545
0.05/0.268

5.70

0.20/0.681
0.18 /0.681
0.34/0.268

7.12

0.19/0.856
0.54/0.856
0.32/0.300

8.95

0.06/1.090
0.17/1.090
0.08 /0.381

11.39

0.08 /1.363
0.08/1.363
0.09/0.477

14.24

0.13/1.713
0.14/1.113
0.08 /0.599

17.90

0.11/2.16]
0.1272.16)
0.07/0.756

0.17/2.7128
0.09/2.725
0.05/0.954

0.21 /3.446
0.08 /3.446
0.05/1.206

22.58

”'“

36.01

0.13/432
0.04/4.32
0.04/1.513

0.1375.481
0.06 / 5.451
0.05/1.908

45.17

56.97

00576812
0.04/6872
0.04 / 2.405

71.82

NeadX Nt NCH N N NN NI Na€X NaGX Nt} NCH N N NedX NG N N NgX N

0.1 1.0 RMS/FDPB natio 10.
a1 1] I J

1
21-SEP93 15:29:% rvvsyrygvrrrrvgvrrrrprrooyprr o T
-20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 35 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN=-03

Passenger

21-SEP-93

15:29:38

: Vehicle:.......
2: Date:..........
3: Course:........
4: Position:......
5: Speed:.........
6: Notet...oeeaees

M915a2 truck
February 14,
Paved
Passenger

SS 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
2: 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 IS0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health

22
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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 NEX NCX NI} N N N N NgM N€IM NtX NCX NCX Nt NCX NaCH NCX N NeX

0.04/0.19
0.06/0.191
0.06/0.53)

0.06/0.19t
0.06/0.191
0.08 /0.450

0.09/0.191
0.06/0.191
0.10/0.396

0.18/0.214
0.06/0.214
0.25/0.358

0.15/0.21
0.06/0.21
0.23/0.7

0.13 /0331
0.08/0.3)
0.1270.288

0.38/0.49
0.08/0.429
0.27/0.268

0.36/0.545
0.16/0.545
0.30/0.268

0.42/0.681
0.55/0.681
0.29/0.268

0.4} /0.856
0.51 /0.856
0.23/0.300

0.16/1.090
0.24/ 1.090
0.11/0.381

0.18/1.363
0.17/1.363
0.13/0.477

0.18/1. 13
0.13/1.13
0.09/0.599

0.16/2.161
0.13/2.161
0.07/0.756

038/2.725
0.43/2.725
0.06/0.954

0.41 /3.446
0.1273.446
0.0571.206

0487432
0.07/4.32
0.05/1.513

0.28/5.451
0.11 7 5.451
0.05 7 1.908

0.12/63M2
0.12/6872
0.06/2.408

NIEMS 13:29:%

AN O RO

.

fcssiond

SERERHEDIRN

o

E

0.1 1.0 RMS/FDPB ratio 10.
[ L I 1 | W VT S W W | 1 1 1 | S W T G U |
frrryrgrryYr g rrrvrgrr1r vy rrrryrgyrer1r 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 1IS0-2631* guideline on
whole-body vibration (WBV)

RUN-03

Driver

21-SEP-93

15:29:38

1: Vehicle:.......
2: Date:..........
3;: Courset........
4: Position:......
5: Speed:.........
6: Note:..........

M915a2 truck
February 14,
Paved
Driver

$5 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
(H2) 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
(H2) 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
$.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 ISO 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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HOEL: Hoakh and safety exposuse limit X: Longitudiaal
“WL d proll Y: Transverns
RMS: Viesticn R.M.S. ma2) Z: Venicl

1.2

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

NdM N NgH Nt N NI} N€X NCX NCX NG N NI Nt N NCH NCX NCX NgM N

0.02/0.191
0400 /0.191
0.06 /0.5

0.03/0.191
0.03/0.191
0.07/0.450

0.04/0.191
0.03/0.191
0.10/0.396

0.07/0.214
0.04/0.214
0.25/0.358

0.07/0.213
0.04/0.273
0.21/0.7

0.07/0.331
0.04/0.331
0.10/0.288

021 /0.429
0.08/0.429
0.1570.268

0.18 /0.545
0.11 /0.545
0.20/0.268

0.19/0.681
0.32/0.681
0.33/0.268

0.18 / 0.856
0.31 /0.856
0.36 /0.300

0.08 / 1.090
0.17/1.0%
0.12/0.381

0.1571.363
0.10/1.36
0.13/0.4M

0.18/1. 13
0.10/1.13
0.07/0.599

0.14/2.161
0.11/2.160
0.06/0.756

0.28/2.728
0.19/2.728
0.07/0.954

0.25/3.446
0.09 7 3.446
0.05/1.206

0.19/4.3%2
0.05/4.72
0.04 /1.5

Q.11 7 5.451
0.06/ 5.451
0.047.908

0.12/6872
0.06 6872
0.05 7 2.408

21-SEM93  15:29:38

RUN-03 Driver seat
February 14, 1992 M915a2 truck

-20 -10

Course: Paved
Speed: 55 mph

1.0 RMS/FDPB ratio 10.
T | 1 1 1 1 [ |
Ty §|rrr—rJprrrrrprTrrrrypTr T
0 (deciBels) 10 20

Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1S0-2631* 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)
$.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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-

Exposure: 10h 0m
.t

(Hz) R S A

0.04/0.191
1.02

0.05/0.191
0.05 /0.531

0.05/0.191
0.04 /0.191
0.06/0.450

1.42

0.09/0.191
0.03/0.191
0.09 /0.9

1.83

0.17/0.214
0.04/0.214
0.21/0.358

2.24

0.14/0271
0.07/0.213
0.19/0.317

2.85

0.15/0.30
0.11/0.331
0.08/0.288

3.46

0.28/0.429
0.10/0.429
0.16/0.268

4.48

0.81 /0.545
0.28 10,545
0.58 /0.268

5.70

0.35/0.68!
0.2} /0.681
0.25/0.268

7.12

0.40 /0.856
0.56 /0.856
0.2770.300

8.95

0.22/1.09
0.32/1.09
0.12/0.381

11.39

0.16/1.383
0.15/1.363
0.11/0477

14.24

0.1971.13
0.16/1. 13
0.10/0.59

17.90

0.22/2.161
0.27/2.161
0.08 /0.756

22.58

0.24/2.728
0.17/2.725
0.06 /0.954

28.48

0.32/3.446
0.1373.446
0.05 7 1.206

36.01

0.22/4.32
0.06/432
0.05/1.513

45.17

0.1575.451
0.06/5.451
0.05/1.908

56.97

0.11 /6872
0.07/6872
0.06/ 2.408

71.82

NgH NI NI N€X Nt N$H N@M NCX NCM N NagX NOX NeafXM NaOX NCX NX NeX N NoeX

0.1 1.0 RMS/FDPB ratio 10.

21-SEP93 15:29:38 'V'lll"l!lllTTllll"rTfr"’llllV‘ll'TT'l:
<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
whole-body vibration (WBV)

RUN~04

Driver

21-SEP-93

15:29:38

1: Vehicle:.......
2: Date:..........
3: Coursel........
4: Position:......
S5: Speed:.........
6: Note:..........

M915a2 truck

February 14, 1992

Paved
Driver
45 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)
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 0.089%4 5.867 25.933 57.000
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
2: 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:
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. Fatigue-decreased proficiency boundary
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—~

1.2

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 NgX NgX NS N<HX NaEM} NCHX NgX NCX NEX NCM NCH NS NCX N NS N

0.02/0.191
0.03/0.191
0.04 /0.53}

0.03/0.191
0.02/0.19
0.06 /0.450

0.04/0.191
0.02/0.191
0.09 / 0.396

0.07/0.214
0.03/0.214
0.20/0.358

0.07/0.20
0.05/0.21
0.18/0.317

0.09/0.331
0.06 /0.331
0.07/0.288

0.12/0.429
0.06 / 0.429
0.10/0.268

0.40/0.545
0.1870.548
0.39/0.268

0.20/0.681
0.14/0.68}
0.30 /0.268

0.21 /0.856
0.40/0.856
0.30/0.300

0.12/1.09
0.23/1.09%
0.15/0.38)

0.12/1.363
0.08/1.363
0.10/0.477

0.16/1.113
0.10/1.713
0.09 /0.599

0.21 / 2.161
0.1972.16!
0.09/0.756

0.20/2.728
0.12/2.7m8
0.06 /0,954

0.30 / 3.446
0.15/3.446
0.0571.206

0.15/4.302
0.04/4.322
0.04/1.513

0.10/ 3.45}
0.05 7 5.451
0.04 / 1.908

0.08 /6872
0.05/6.872
0.05/ 2.408

21.SEF93 15:29:8

SR

RPN RN
R

0.1 1.0 RMS/FDPB ratio 10.
L 1 1 1 i AN YN W B | 1 1 L ] T S A |
' T ¥ L] L] l T T T T ' L] T L] T l 1 1 T L) ' L3 T T Ll l L] T L l L] L] Ll L) ' T L} L} T

<20 -10 0 (deciBels) 10 20
Course: Paved

Speed: 45
Note:

mph

Bobtail (no trailer)
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

Passenger

21-$EP-93

15:29:39

1: Vehicle:.......
2: Date:..........
3¢ Courset........
4: Position:......
S: Speed:.........
6: Note:.......c..

M915a2

truck

February 14, 1992
S8econdary a
Passenger

15 nph

Bobtai

1l (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 0.8100 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
¥: 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
2: 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 Organization 1SO 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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1.2

1.83

2.24

2.85

3.46

4.48

5.70

7.12

8.95

1.39

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

N N N} N€M NtX NCH NI NI NI Nt NS Nt NCHM NI NI} NSX N NLX NagX

0.02/0.191
0.07/0.191
0.03/0.50)

0.04/0.191
0.12/0.194
9.07/0.4%

0.1270.19t
0.12/0.191
0.02/0.396

0.16/0.214
0.09/0.214
0.28/0.358

0.10/021
0.08/0.213
0.21 /0317

0.14/0.30
0.24/030
0.15/0.288

08! /0.429
0.31/0.429
0.46/0.268

0.38 /0.545
0.25/0.545
0.22/0.268

0.41 /0.681
0.58 / 0.681
0.21 /10.268

0.3570.856
0.70/0.856
0.16/0.300

Q.21 /1.090
0.22/1.09
0.09/0.381

0.28/1.363
0.13/1.36
0.09/0.477

034/1.713
0.22/1.M3
0.07/0.599

0.32/2.161
0.1772.161
0.05 /0.756

0.42/2.728
0.16/2.725
0.05/0.954

0.47 1 3.446
0.10/3.446
0.05 / 1.206

033/432
0.08 /432
0.05/1.513

0.45 7 5.451
0.13/5.451
0.06/1.908

Q.11 /76872
0.06 /6872
0.06 / 2.405

20-3EP93  15:29:39

AN

NS

0.1 1.0 RMS/FDPB 10.
[ A A " 1 FEDS SUN N A | A i | T SR S U N |
IITVVIIT"IYI'I'I'IY'IIV!"ITT'Y 'T'T'YT]
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 150-2631% guideline on
whole-body vibration (WBV)

Driver

21-SEP-93  15:29:%9

1: Vehicle:.......
2: Date:....coes00
3: Course........
4: Position:......
5: Speed:.........
6: Note:..........

M915a2

truck

February 14, 1992
Secondary a

Driver
15 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 0.4400 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
2: 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-decressed proficiency boundary
Health ... Health and safety exposure Llimit

32




l‘a

1.83

2.24

2.“

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

Nt NgM NdX NgM N€X N Nt N NCH Nag NCX N N N NgH NS NG NCMX NgH

0.01 /0.191
0.04 /0.191
0.03 /0.531

0.02/0.191
0.07/0.191
0.07/0.45%0

0.04 /0191
0.08 /0.191
0.19/0.396

0.06/0.214
0.06 /0.214
0.24/01358

0.05/0213
0.05/0.21
0.17/0317

0.10/0.33t
0.13/0.31
0.11/0.28

0.44 /0.49
0.30/0.429
037/0.268

0.20/0.545
0.18 /0.545
0.20/0.268

0.22/0.681
0.33/0.681
0.22/0.268

0.17/0.856
0.43/0.856
0.17/0.300

0.11 71.090
0.14/1.090
0.11 /0,381

0.16/138
0.0971.363
0.11/0477

0.1971.73
0.17/1. 13
0.07/0.599

0.17/2.161
0.14/2.161
0.06 1 0.756

0.27/2.7128
0.10/2.728
0.03/0.954

0.24 1 3.446
0.06 / 3.446
0.04 / 1.206

0.15/432
0.05/4.302
0.04/1.513

0.18/5.451
0.08/5.451
0.05/1.908

00776872
0.05 /6872
0.05 7 2.408

2A-SEPM 152929

SN
R S OO
o

0
0.1 1.0 RMS/FDPB ratio 10.
L 1 1 1 ) | PR R T U | 1 N 1 I S U B |
rrrrrrgrrevrfrrrrygrrrrrrrrrr4eror TR
-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
whole-body vibration (WBV)

Passenger

21-SEP-93  15:29:39

1: Vehicle:.....
2: Date:.....cceve
3: Coursel........
4: Position:......
5: Speed:.........
6: Notet......ceec.

M915a2 truck
February 14,
Secondary a

Passenger

20 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)
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
Y: 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
Z: 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 0.1900 0.1900 3.183 15.583 35.683

* International Standards Organization 1SO 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decressed proficiency boundary

Health
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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

Nt Nt N Nt NgH N NI N N N N NI NCX Nt Nt NG NaCX NgX NgX

0.03/0.191
0.05/0.191
0.04 /0.531

0.05/0.191
0.08 /0.191
0.06 / 0.450

0.10/0.191
0.09/0.191
0.12/0.39

0.29/0.214
0.22/0.214
0.29/0388

0.2/0213
0.17/0.21
0.24 /0.7

0.09/0.331
0.16/0.331
0.15/0.288

0.46/0.429
0.20/0.429
0.21/0.268

0.48 7 0.54S
0.42/0.545
0.19/0.268

0.44/0.681
0.74 /0.681
0.25/0.268

0.35/0.856
0.86/ 0.856
0.20/0.300

0.20/1.090
0.32/1.00
Q.08 /0.381

0.17/1.360
0.14/1.363
0.08/0.477

0.21/1.113
0.14/1.713
0.06 / 0.599

0.22/2.161
0.15/2.161
0.06 /0.736

.27 72728
0.11 72,725
0.05/0.954

0.3773.446
0.0973.446
0.05/ 1.206

0.66/4.32
0.14/432
0.0k / 1.513

0.21 7 5.451
0.0775.451
0.06/1.908

0.13/65M
0.06/6872
0.06 /2,408

2A-SEP  15:29:%

R
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-20 -10 0

Course: Secondary a
Speed: 20 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1S0-2631% guideline on
whole-body vibration (WBV)

Driver

21-SEP-93

15:29:39

1: Vehicle:.......
2: Datest...ccevees
3: Courset........
4: Position:......
5: Speed:......c..
6: Notest...c.coveee

M91Sa2 truck
February 14,
Secondary a
Driver
20 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 0.2700 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 1SO 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health
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l.”

2.u

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

X: Lengitutinal

N NegM NCM NX NI N Nt NCH NN NCX NCXH NCX Nt NX NLX NCM N N N

0.02/0.191
0.03/0.191
0.03/0.531

0.02/0.191
0.05/0.191
0.05 /0.450

0.03/0.191
0.07/0.191
0.11 /0.396

0.08/0.2)4
0.1570.214
0.29/0.358

0.07/0.27
0.11/0.213
0.24/0317

0.08 /0.331
0.09/0.331
9.11/0.288

0.27/0.429
0.17/0.429
0.23/0.268

0.2470.545
0.28 /0.548
0.24/0.268

0.27/0.681
0.44/0.681
0.2 10.268

0.21 /0.856
0.52/0.856
0.20 /0.300

0.1371.09
0.2/ 1.090
0.10/0.381

0.13/1.36
0.08/ 1.363
0.09/0.4T7

0.14/1.713
0.1271.713
0.06/0.599

0.13/2.16)
0.14/ 2.161
0.06/0.756

0.20/2.728
0.00/2.728
0.05/0.954

0.22/3.446
0.07/3.446
0.05 / 1.206

0.17/4.32
0.09/4.32
0.04/1.513

0.09/ 5.451
0.06 / 5.451
0.04/1.908

0.08/6.872
0.05/6.872
0.05 7 2.405

21-SEP-93 15:29:39

Y: Toansveme

EWW$W&MM%M

e e o

£

0.1 1.0

L 1 " 1 1 1 1
’llvl'vllv'leI'l 1 |
-20 -10 0
Course: Secondary a

Speed: 20 mph

Note: Bobtail (no trailer)
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USAARL summary of analysis
per IS0O-2631*%* guideline on
whole-body vibration (WBV)

RUN=-07

Passenger

21-SEP-93

15:29:39

4: Position:...... Passenger
5: Speed:......... 25 mph

1: Vehicle:....... M915a2 truck
2: Date:.‘..a..oo.. r.bmm 1" 1”3
3: Course:........ Secondary a

6: Note:.......... Bobtail (mo 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
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
2: 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 1S0 2631:
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Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decressed proficiency boundary
Health ... Health end safety exposure limit




1.42

1.83

2.4

2.85

3‘“

4.48

5.70

7.12

8.95

11.39

14.24

17.90

n.“

28.48

36.01

45.17

56.97

71.82

N NegX NI N NgX N@H NCH N NCX NafX NCX NCX N N NCX NCX N NagX N<HM

0.11 70.191
0.14/0.191
0.07/0.531

0.12/0.191
0.11 70191
0.10/0.450

0.17/0.191
0.14/0.191
0.14/0396

0.26/0.214
0.22/0.214
0.25/0358

0.21/021
0.23/021
030/0317

0.13/0331
0.21 70331
0.22/0.288

0.50/0.429
0.20/0.429
0.22/0.268

0.32/0.545
0.44 7 0.545
0.16/0.268

0.59/0.681
1.30/0.681
0.31/0.268

0.40/0.856
1.31/0.856
0.2970.300

0.31/1.090
0.53 7 1.080
0.1370.381

0.23/1368
0.17/1.363
0.09/0.47M7

0.27/1.13
021/1.13
0.08/0.599

0.30/2.161
0.20/2.161
0.07/0.756

0.36/2.728
0.17/2.728
0.06/0.954

0.40 / 3.446
0.10/3.446
0.05/1.206

041 /432
0097432
0.06/1.513

0.59/5.451
0.15/5.451
0.10/1.908

0.13/6872
00764872
0.06/2.405

21-SEMD  15:29:99
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0.1 1.0 RMS/FDPB ratio 10.
1 i 1 1 1 PR S T U i 1 I IO S S T W |
Fr¥*TFTPFTr{yrerrygrrrrryrrrr |y oy T Ty
<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
whole-body vibration (WBV)

RUN=-07 Driver

21-SEP-93  15:29:40

1: Vehicle:.......
2: Date:....cocee
3: Courset........
4: Position:......
5: Speed:.........
6: Note:......occn

M915a2 truck
February 14,
S8econdary a

Driver

25 mph

Bobtail (no trailer)

1992

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 0.3000 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
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours) M
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 1
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 IS0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decressed proficiency boundary
Health ... Health and safety exposure Limit
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2.4

2.85

30“

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 Nt N} N N Nt N NefX NI NgM N NCX NCX NI} N N NCX NgX N

0.04/0.191

0.08/0.19t_

0.00/0.53}

0.05/0.191
0.07/0.191
0.10/0.4%

0.05/0.19
0.11/0.191
0.15 /0.3

0.09/0.214
0.17/0.214
0.25/0358

0.08/0.271
0.14/0273
02570017

0.07/0.30
0.12/0.331
0.1770.288

030/0.429
0.16/0.429
0.23/0.268

0.22/0.545
0.26 /0.545
0.19/0.268

0.3 /0.681
0.78/0.6881
037/0.288

0.24/0.856
0.77/0.856
0.27/0.300

0.20 / 1,090
0.3371.090
0.16/0.381

0.20/1.36
0.10/ 136
0.11 /04T

0.16/1.713
0.16/1.713
0.08 /0.599

0.15/2.161
0.18/2.161
0.07/0.75%

0.26/2.728
0.12/2. 128
0.05/0.954

0.25 /3.446
0.07/3.446
0.04 / 1.206

0.18/4.322
0.06/4.32
00471513

0.20/5.451
Q.11 /5451
005 /1.908

00716812
0.06/6872
0.05 / 2.408

2-SEP93 15:29:0

it

01 . 10 RMS/FDPB ratio 10.
' 1 L] L L) ' Ll Ill L] : Uf"! ‘l : "' T L] L} LS ' : ¥ lTl"Y " T 7 'l"l T ll:
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 1ISO-2631* guideline on RUN-08 Passenger

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:...... Passenger

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 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 0.220" 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
2: 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 $.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 boundery
Health ... Health and safety exposure limit
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7.12

8.95

11.39

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

NaCX NCM NCM NCX NCX N<SX NCXH Mg NZX NgX NgX Nt} NaCX} N} Nt NotX NoEM N NSX

0.15/0.194
.08 /0.5

0.50/0.19
1S/
0.12/9.4%

«17/019
0.16/0.191
.20 /0.9

0.24/0.214
0.25/0.214
025/01%

0.22/021
0.30/0.21
el17/017

0.26/0.331
0.29/0.31
0.13/0.288

142 70.429
032/0.09
037/0.268

035 /Q.545
0.16/0.545
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USAARL summary of analysis
per IS0-2631* guideline on
whole-body vibration (WBV)

Driver

21-SEP-93

15:29:40

4: Position:...... Driver
5: speed:.....‘... a.ph

1: Vehicle:....... M915a2 truck
2: Dat‘:.ootooo-no ,'bm‘ry 1" 1”2
3: Course:........ Cross country #1

6: Note:.......... 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
(H2) 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
(H2) 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
3: Vertical Comfort Fatigue Health
(H2) 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 1SO 2631:
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USAARL summary of analysis

per 1S0-2631%* guideline on RUN-09 Passenger

whole-body vibration (WBV)

21-SEP-93  15:29:40

1: Vehicle:.......
2: Date:...cccce.n
3: CoursSe:........
4: Position:......
S: Speed:.........
6: Notet..ocovecee

M915a2 truck
February 14, 1992
Cross country #1
Passenger

10 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 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

(H2) 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 boundery

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure Limit
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

Driver

21-SEP-93  15:29:41

1: Vehicle:.......
2: Date:..........
3: Courses.......-.
4: Position:......
5: Speed:.........
6: Note:......vce

M91S5a2

truck

February 14, 1992
Cross country #1

Driver
10 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 0.5600 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
Y: Transverse Comfort Fatigue Health
(Hz2) 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 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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0.04/ 1.206

0n/432
008 /432
0.08/1.513

0.13/5.451
0.09 / 5.451
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USAARL summary of analysis
per 1I80-2631* guideline on
whole-body vibration (WBV)

RUN-10

Passenger

21-SEP-93  15:29:41

4: Position:...... Passenger
5: Speed:......... 12 mph

1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1

6: Note:.......... 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 0.8800 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
3: 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 150 2631:
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

RUN-10

Driver

21-SEP-93  15:29:41

4: Position:...... Driver
5: Speed:......... 12 mph

1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1

6: Note:.......... 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)
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
¥: Transverse Comfort Fatigque 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 Fatigque 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 1S0 2631:
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USAARL summary of analysis
per 1S80-2631* guideline on
whole-body vibration (WBV)

RUN-11

Passenger

21-SEP-93  15:29:41

1: Vehicle:.......
2: Date:....c.ce..
3: Course:........
4: Position:......
5: Speed:.........
6: Note:..ccocoecen

M915a2 truck
February 14, 1992
Cross country #1

Passenger
8 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 0.5000 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
(H2) 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
2: 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 1SO 2631:
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USAARL summary of analysis
per IS0-2631* guideline on RUN-11 Driver

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

1: Vehicle:....... MN915a2 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
(Hz2) 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
2: 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 1S0 2631: Comfort ... Reduced comfort boundsry
Fatigue ... Fatigue-decressed proficiency boundary
Health ... Health and safety exposure Limit
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4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

28.48

36.01

45.17

“‘97

71.82

NadX NdX Nt NCX NEX Nt NaCX NagX N} NX NaCX Nt Nt NgX N NCX NaCX N NaX

0.16/0.081
0.22/0.081
0.11 70.288

0.14/0.85
0.2570.85
0.10 70300

0.1471.0%
0.10/1.09
0.1070381

0.17/1360
0.07/1380
0.08 70477

0.1571.713
0.16/1.1M3
0.07/0.99

0.12/2.161
0.13/2.161
0.05/0.7%

0.20/2.72%
0.10/2.728
0.04/0.954

0.20/ 3.446
0.05/3.448
0.04 7 1.206

0.13/432
004/ 4322
0.04/1.513

0.12/ 5481
0.06 / SA4S1
0.0¢ / 1.908

0.06/6.872
0.04/6.872
Q.05 1 2.405

21-SEP-93 15:29:42

X: Longinalinl

¥Y: Toasvesns

s
0.1 1.0 RMS/FDPB ratio 10.
e 1 1 i 1 PURES S B N | i 1 i B IS VS W W S |
|I‘Y'Ill'ﬁir]"ll"['l’jTl'l‘lllT'l'll'lf"'
20 -10 0 (deciBels) 10 20
Course: Cross country #1

Speed: 8 mph

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

RUN-12

Passenger

21-SEP-93  15:29:42

4: Position:...... Passenger
5: Speed:......... 10 mph

1: Vehicle:....... MN915a2 truck
2: Date:.......... PFebruary 14, 1992
3: Course:........ Cross country #1

6: Note:.......... 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 0.3700 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
Y: 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
2: Vertical Comfort Fatigue Health
(H2) 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..00

* International Standards Organization IS0 2631:
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Fatigue ... Fatigue-decreased proficiency boundery
Health ... Health and safety exposure limit




3.46

4.48

5.70

7.12

8.95
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71.82

NG NgX N NGM NCH Nt} NgX NCX N N N NCX Nt NCH NgX N NaCX NgX N

0.04/0.191
0.21/6.19
0.10/0.931

0.06/0.191
0.22/0.19
016/04%

G.11 /7019
0.14/0.19
0.19/0.39¢

0.19/70.214
0.19/0.214
0.22/03%

0.17/0.23
0.23/0.273
0.20/0.317

0.37/9.01
0317001
0.26 /0208

039/0.420
0.34/0.49
0.30/0.208

038/0.545
03770.543
0.24/0.208

0.35/0.081
039/0.681
0.11 /70268

031 /0856
0.42 /04856
0.117/0.300

0.18/1.090
0.23/1.000
0.10/0381

0321 /1360
0.14/1360
0.08/0.47

02/1.1m
0.17/1.113
0.07/0.99

0.25/2.161
0.19/2.161
0.0670.756

0.24/2.728
0.13/2.72
0.05/0.954

0.34 /34406
0.08 /3.446
0.05/ 1.206

0.7 /4302
0.15/4302
0.06/1.513

0.25/3.451
0.07/5.49
0.08/1.908

0.14/6872
00776872
0.05/2.405

21-SEP-93  15:29:42

o s

Ol.l 1.0 RMS/FDPB ratio 10
i i " ] [ B A | 1 I 1 ] TV I N |
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-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 10 mph
Note: Unloaded trailer
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USAARL summary of analysis
per ISO-2631% guideline on RUN-12 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:......... 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
¥: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
l1.42 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
3: Vertical Comfort Fatigue Health
(H2) 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 1SO 2631: Comfort ... Reduced comfort boundasry
Fatigue ... Fatigue-decressed proficiency boundary
Health ... Health and safety exposure limit
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7.12

8.95

11.39

14.24

17.9

22.58

28.48

36.01

45.17

56.97

71.82

Nt N N=€X NgM NLCH Nt Nt} NCH NXM N N NgX NaCMH N N NCX NCX N N

0.02/0.191
o1l /7049
0.08 /0.531

0.00/0.191
0.13/0.10
012/04%

0.05/0.191
0.10/0.19
0.17/0.306

0.08 /0.214
0.13/0.2t4
022/03%

0.14/023
0.13/027
0.20/0M7

031/6.331
0.18/0.331
0.3 /0.208

025 /0.0
0.21 /0.49
0.3/0208

0.26/0.545
02270548
0.24/0.208

0.21 /0.481
0.26/0.081
0.13/0.288

0.19/0.856
0.29/085%
0.12/0.300

0.22/1.0%0
0.1471.00
0.12 '0.381

0.20/1.36
0.09/1360
0.09/0.477

0.18/1.M3
0.12/1.M3
0.08/0.59

0.18/2.161
0.16/2.161
0.07/0.7%

0.24/2.728
0.10/2.728
0.05/0.954

0.27/73.446
0.07/3.446
0.05/1.208

0.16/4322
0097432
0.04/1.513

0.09 7 $.451
0.06 7 5.451
0.04/ 1,908

00776872
008 /6872
0.05 7 2.408

A-SEP-93 15:29:02

B SR R S
s 3

NSRS

e e

Oil 1.0 RMS/FDPB ratio 10.
2 L 2 1 'S TS | i 2 L P |

rrTrryrgJyrrrrp1 v ll T T 1

<20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 10 mph
Note: Unloaded trailer
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USAARL summary of analysis
per IS0O-2631% guideline on
whole-body vibration (WBV)

RUN-13

Passenger

21-SEP-93  15:29:42

1: Vehicle:.......
2: Date:..........
3: Course:........
4: Position:......
$: Speed:.........
6: Note:..........

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
8: 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 1S0 2631:

Comfort ... Reduced comfort boundery

fatigue ... Fatigue-decressed proficiency boundary
Health ... Health and safety exposure limit
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%EEE::E::?-frﬁf , o RUN-13 Passenger seat
RMS: Viation R.M.S. sessiovation (svs2) Z: Versanl February 14, 1992 M915a2 truck

0.04/0.191
0.12/0.191
0.08 /0.531

0.09/0.191 BN R A R R M
0.16/0.191 : RO NI 000NN 0000N00NN0N0RIOIONNNNI0NNNK
0.1770.4% SRR R

0.1370.191 B oirariwrersormrsvsiovoronr]
0.14/0.191 A S AN A
0.19/0.96

0.13/0.214
0.14/0.214
0.17/03%

2.24

0.15/0213
0.24/0.273
0.14/0.317

2.85

0.40/0331
0317031
0.28/0.288

3.46

0.39/0.429
0.33/0.49
0.23/0.268

4.48

0.40 /0.545 e
0.41 /0.543 AU
0.16/0.208 k SRR

0.88/0.681
0.94/0.681
0.23/0.268

5.70

7.12

039704856
0.50/0.856
0.1370.300

8.95

0.24/1.090
0.36/1.090
0.11/70.381

11.39

0.24/1.2363
0.19/1.360
0.08/0.477

14.24

0.2/1.13
0.26/1.713
0.06/0.999

17.90

0.30/2.161
0.24/2.161
0.05/0.756

22.58

0.30/2.728 e
0.17/2.728
0.05/0.954

28.48

0.38/3.446
0.10/3.446
0.05 / 1.206

36.01

0.96/432
0.15/432
0.0571.313

45.17

0.69/5.451
0.1275.451
0.05/1.908

56.97

0.20/6872
0.09/6872
0.06 / 2.408

71.82

N Netd NCX NEX Nt NdH Nt NX NGX NgX NCX N NCX NX NCX NSX NgX NgX NgX

0.1 1.0 RMS/FDPB ratio 10.

1 L ]
21.SEP-93  15:29:42 frr&rrJyryrrvr 1 rrr1r rr 17t T ]
-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 12 mph
Note: Unloaded trailer
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USAARL summary of analysis
per IS0-2631*% guideline on
whole~body vibratiqn (WBV)

RUN-13

Driver

21-SEP-93 15:29:42

1: Vehicle:.......
2: Date:....ccccee
3: Course:........
4: Position:...... Driver
5: Speed:......... 12 mph
6: Notel....ceocne

M915a2 truck
February 14, 1992
Cross country #1

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 0.3800 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
¥: 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
2: 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 1S0 2631:

Comfort ... Reduced comfort boundery

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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NtX N N} NSM NCgX NCX NS} NCX NdX N€X N NCX NCM NCX N<CX NCX NC] NSH NgX

0.02/0.19
0.08/0.191
0.09/0.531

0.04/0.191
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0.16 /0.4%
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0.12/0.19
0.21 /0996
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0.14/0273
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0.18/0.331
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0.29 /0.545
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03570208

0.22/08%
0.36 / 0.856
0.16/0.300
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0.22/1.090
0.17/0.381

0.25/1.30
0.13/1360
0.12704T7

0.22/1. M3
0.21 /1713
0.10/0.5%

0.22/2.161
o./2.161
0.08/0.736

0.35/2.728
0.13/2.728
0.06/0.954

0.30/3.446
0.08/3.446
0.05 * 1.206

0.2 /432
0.11 7432
0.0571.913

0.15/5.451
0.11/75.451
0.05/1.908

008 /6872
0.06/ 6872
.05 /2.408
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Course: Cross country #1
Speed: 12 mph
Note: Unloaded trailer
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USAARL summary of analysis

per IS0-2631*% guideline on RUN-14 Passenger

whole~body vibration (WBV)

21-SEP-93  15:29:43

1: Vehicle:.......
2: Date:...cccvecve
3: Coursel...c.....
4: Position:......
5: Speed:.....ce0..
6: Note:...eceweean

M915a2 truck
February 14, 1992
Paved

Passenger

35 mph

Unloaded trailer

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

Durations of WBV expo
before reaching ISO limits#*

sure

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
3: 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 Orgsnization 1S0 2631:

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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NdX N=X N NCX NX NCX N N NCX NM NCX NEX N<EX NCX NgX N<CX NeX N NX

0.03/0.19
0.03/0.191
0.04 /0.531
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0.07/0.3%

0.11 /0214
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0.12/0.3%

0.11/7021
0.07/0210
Q.11 /0317

0.16/0.331
0.19/0.01
0.16/0.288

0.39/0.49
0.37/0.429
0.35/0.288

0.05 /0.543
0.06/0.545
0.0570.208

0.17/0.681
0.22/0.681
0.07/0.288

0.28 /0456
0.46 /0856
0.09/0.300

0.14/ 1.0
0.18 /1000
0.08 /0381

0.14/1.36
0.11 /136
0.06 /0477

0.19/1.13
0.37/1.M3
0.06/0.99%%

0.1972.16
0.15/2.161
0.0570.756

0.2 /2.72%
0.15/2.72%
0.04/0.954

0.29/3.446
0.08 /3.446
0.04/1.206

025/432
0.06/4322
0.04/1.513

0.85 / S.451
0.18 7 5.451
0.06/1.908

0.16/6872
0.07/6872
0.05/2.408
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0.1 1.0 RMS/FDPB natio 10.
L 2 1 1 [ 1 : 1 11 1 1 1 FYRE S S B |
|lllT'ITTT'lII‘l"[""Yl'vlll'lTT'l'lllfTTYl'
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Course: Paved

Speed: 35 mph

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

RUN-14

Driver

21-SEP-93

15:20:43

1: Vehicle:.......
2: Datet....cccc0e
3: Course:........
4: Position:......
5: Speed:.........
6: Note:......oo..

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
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2200 0.0982 5.133 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
3: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
4.48 0.2700 0.2700 1.817 92.900 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 ISO 2631:

Comfort

<=« Reduced comfort boundery

Fatigue ... Fatigue-decressed proficiency boundary
Health ... Health and safety exposure Limit
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e e ey RUN-14 Driver seat
RME:

l.a

0.01 /0.19
0.02/0.191
0.04/0.50

0.02/0.19
0.01 /0.191
0.05 /049

: Vibien R.M.3. esminsmtion ¢nb2) % Veaioi February 14, 1992 M915a2 truck
T T ' '
%
3
R
%

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

Nt NgX NgX NgX NgX Nd€M N NS NCX NCX NLM Nt N Nt NaC® Nt Nt NSX N<X

0.02/0.1%
0.01 /0.9
0.07/03%

0.04/0.214
0.03/0.214
0.12/03%

0.05/027
0.05/0273
0.10/0M7

0.16/0.331
0.12/0.331
0.13/0.288

0.37/0.42
0.2/0.49
0.2770.208

0.04 /0.348
0.04/0.545
0.05/0.288

0.1170.681
0.1570.081
0.10/0.28

0.1670.856
0.34 /0856
0.10/0.300

0.16/ 1.000
0.12/1.090
0.09/0.381

0.17/71.360
0.07/1.380
0.07/04M

01774713
0.18/1.713
0.08 /0.599

0.13/2.161
0.16/2.161
0.07/0.7%6

0.20/2.728
0.10/2.728
0.0570.954

0.2/ 3.446
0.0773.446
0.04 / 1.206

0.12/7432
0.04/4322
00471513

0.1675.451
0.10/5.451
0.0471.908

0.06/ 6872
0.04 /6872
0.05/ 2.408

A-SEMD  15:29:43

T—
R
S

kR \%w"“%f

0.1 1.0 RMS/FDPB ratio 10.
L L 1 1 ' PR W S B | I A " [l T S S T |
rstyrryrrrryrrrrrgvrrrrrygrrrrvr{4 4o TR

20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 35 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1SO-2631* guideline on RUN-153 Passenger

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

1: Vehicle:....... MN915a2 truck

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

4: Position:...... Passenger

S5: 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
(H2) 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)
$.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
g: 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

* Internationsl Standards Organization 1S0 2631: Comfort ... Reduced comfort boundesry
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health end safety exposure limit
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]

7.12

8.95

11.39

14.24

17.90

22.58

28.48

36.01

45.17

“.”

71.82

N N<CX NoEX NX N<SX N} NOX Nt NSX NX NG} N N@M Nl NCX NCH Nt NG N<X

0.03/0.19
0.05/0.191
0.04/0.531

0.0/0.40
0.04 /0.191
0.05/0.4%

0.06/0.491
0.02/0.49
0.08 /0.3%6

0.10/0.214
0.04 /0.214
0.20/03%

0.09/0.273
0.07/0.27%
0.19/70317

0.11 /70331
0.10/0.301
0.16/0.208

0.16/0.429
0.10/0.429
0.24/0.208

0.26 /0.545
0.27/0.548
0.23/0.268

0.25/0.681
0.13/0.681
0.1270.268

0.37/0.856
0.2/0.856
0.13/0.300

0.22/1.00
0.33/1.0%
0.11 /70381

0.1471.36
0.10/1.36
0.06/0.477

0.15/1.1M3
0.15/1.M3
0.0870.599

0.20/2.16t
032/2.161
0.06/0.756

0.18/2.725
0.16/2.725
0.0570.954

0.41 /3.446
0.18/3.446
0.05 7 1.206

0377432
0.08/4.322
0.05/1.513

0.28/5.451
0.09/5.451
0.05/1.908

0.29/6872
0.10/6872
0.05 / 2.405

2N-SEPI3  15:29:00

Longiaction! RUN-158 Passenger seat

¥: Tomwvens

0.1 1.0 RMS/FDPB natio 10.
L e 1 [ 1 1 11 i ' 1 1 PR W U U |
l T T L5 L [ ¥ L] l T T T T ' | 1 L] ¥ ' 1 L] LB 1 Al L} LJ 1] ' ¥ ¥ A} T l T Ll v L] '

20 -10 0 (deciBels) 10 20
Course: Paved
Speed: 45 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1S0-2631* guideline on RUN=-15 Driver
whole-body vibration (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)
$.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
2: Vertical Comfort Fatigue Health
(Hz) actual weighted (hours) (hours) (hours)
$.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 150 2631: Comfort ... Reduced comfort boundary
fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit

72




1.8

2.24

2.8

3.46

4.48

5.70

7.2

8.95

11.39

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

Netd NaM NLX NLX N NgX N} NCX NOX N} NG N} NaCX NatM NG Nt N N} N

0.02/0.19
0.02/0.191
0.04/0.931

0.02/0.19
0.02/0.19
0.05/0.4%

0.03/0.19
0.02/0.191
0.08 / 0.%6

0.05/0.214
0.03/0.214
0.16/03%

0.05/0.21
0.05/0273
0.14707

Q.13/70.381
0.06 /0331
0.08/0.288

0.16/0.49
0.05/0.49
0.10/0.268

Q.15/0.545
0.18/0.543
0.19/0.208

0.1370.68)
0.08 /0.681
0.13/0.268

0.19/0.856
0.15/0.856
Q.11 /0.300

0.1271.090
0.20/1.000
0.1370.381

0.13/71.368
0.07/ 1.6
0.06 /0.4T7

.15/
0.08/1.713
0.0670.599

0.17/2.161
0.15/2.161
Q.08 /0.756

0.18/2.728
0.10/2.728
0.0570.954

0.4373.446
0.15/3.446
0.06 7 1.206

0137432
0.047432
0.0471.313

0.107 5.451
0.04/5.451
Q.04 /1.908

0.06/6872
0.04 /6872
0.05 7 2.408

21-SEM9) 15:29:3

R

0.1 1.0

1 — L I 1 R .

-
e

]
1 1
-20 -10 0 (deciBels)
Course: Paved
Speed: 45 mph
Note: Unloaded trailer
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USAARL sSuUmRBAry

of analysis

per IS0-2631* guideline on
whole~-body vibration (WBV)

RUN-16

Passenger

21-SEP-93  15:29:43

1: Vehicle:.......
2: Date:.....ccc..
3: Course:........
4: Position:......
5: Speed:.........
6: Notest......ccee

M915a2 truck
February 14, 1992

Paved
Passenger
SS 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

(H2) 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

8: Vertical Comfort Fatigque Health

(Hz) actual weighted (i.ours) (hours) (hours) 4
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:

74

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




e ~—

1.8

i 2.24
2.88

- 3.46

4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

28.48

» A 36.01
45.17

i 56.97

' 71.82

N Nt Nt NgM NEX NCH} NgM N€M NLCH NM NCX NS} NCH N NCX NLX NEX NSX N<eX

0.03/0.19
0.05/0.19
0.08/0.931

000 /0.9
0.05/0.191
0.13/0.4%

0.05/0.191
0.0¢4/0.19
0.19/0.996

0.08/0.214
0.03/0.214
0.30/0.3%

0.09/0.27
0.05/0273
027/017

0.10/0.331
0.0% /0301
0.21 /0388

0.16/0.429
0.10/0.429
0.28/028

0.09/0.545
0.08 / 0.545
0.08 /0.2

0.49/0.68)
0.52/0.61
0.26 /0.208

0.30/0.8%
0.26 / 0.836
0.1570.300

0.13/1.090
0.31 7 1.090
0.11 /0381

0.19/ 1.6
0.17/1.360
0.09/0.417

0.16/1.713
or/Lh3
0.06/0.59%

0.17/2.161
.25/ 2.161
0.0670.756

0.5072.728
0.67/2.725
0.06 /0.934

0.39/ 3.446
0.1473.448
0.05 7 1.208

0.87 /4322
0.11/432
0.06/1.513

0.50 / 3.481
0.11 7 5.481
0.05/1.908

03176872
0.1576872
0.05/ 2.408

2A-SER93 15:29:43

R
RN

R ]

AR

0.1 1.0 RMS/FDPB ratio 10.
L i i 1 1 1 PR O W | e 1 i L PR} |
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20 -10 0 (deciBels) 10 20
Course: Paved
Speed: 55 mph
Note: Unloaded trailer
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USAARL summary of analysis

per IS0-2631* guideline on RUN-16 Driver

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

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

2: Date:.......... Pebruary 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 0.0%30 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
Y: Tranaverse 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
8: 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 Orgsnization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundsry
Health ... Health and safety exposure limit
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1.2

1.8

2.24

2.85

3.46

4.48

5.70

7.12

8.95

11.59

14.24

17.90

22.58

28.48

36.01

45.17

56.97

71.82

Nt NdX NdX NtM NCX Nt NfX NCX NXMX NLMX NCM NS} NgX N@X N=tXM Nt NCX NgX NtX

0.02/0.10
0.0370.191
0.08 /0331

0.04/0.191
0.04 70.191
0.11 /0.4%

0.05/0.191
0.0370.19
0.16/0.3%

0.09/0.214
0.04/0.214
0.24/03%8

0.07/0.273
0.04/0.273
0.16/0.317

0.08 /0,331
0.04 /0351
0.08 /0.208

0.11/0.49
0.05/0.49
0.11 7/0.288

0.05 /0.545
0.06 7 0.548
0.07/0.268

0.27/0.681
0.41 / 0.681
0.32/0.268

0.14 /0856
0.18/0.856
0.14/0.300

0.10/ 1.090
0.20 7 1.090
0.12/0.381

0.18/1.3@
0.10/1.36
0.08 / 0.4T7

0.1871.713
0.0971.713
0.07/0.999

0.18 7 2,161
0.1372161
0.07/0.75%6

0.28/2.128
0.2472.728
0.0770.954

0.24 1 3.446
0.0R / 3.446
0.0571.206

0.15/432
0.06 /432
0.04/1.513

0.09 5451
0.07/5.451
0.0471.908

0.07/6872
0.0% 76872
0.05 7 2.408

21SEPY3  15:29:44

N Lol RUN-16 Driver seat
Z: Venial February 14, 1992 M915a2 truck

0.1 1.0 RMS/FDPB natio 10.
B e L e e e e S S
-20 -10 0 +deciBels) 10 20
Course: Paved

Speed: 55 mph

Note: Unloaded trailer

77




USAARL summary of analysis
per ISO-2631* guideline on RUN-17 Passenger
whole-body vibration (WBV)
21-SEP-93  15:29:44
1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992

3: COUrsS€icecccccss
4: Position:......
5: Speed:.........
6: Notel....ccones

S8econdary a
Passenger
15 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 0.2900 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 $.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 57.117
7.12 0.3000 0.0843 6.383 27.800 60.750
3: 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 Orgenization 1S0 2631: Comfort ... Reduced comfort boundary

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

14.24

17.90

22.58

28.48

36.01

“. 17

56.97

71.82

N NLX N€gX NgX NCM NCX NgM NGM NCX N=gM NLX N=CX Nt NLMX NCX N<CX NS} N<CX N<X

0.02/0.19
0.07/0.19
0.03/0.931

0.03/0.19
0.10/0.19
0.09 /0.4%

0.08/0.19
0.10/0.191
0.21 /0396

0.09/0.214
0.08/0.214
0.28/02%

0.08/0.273
0.09/027M
0.26/0317

0.15/0.331
0.16/03
0.28/0.288

0.29/0.229
0.20/0.09
0.35/0.208

0.13/0.548
0.15/0.3545
0.12/0.268

0.3770.681
0.30/0.681
0.1970.268

0.23/0.856
0.35/0.856
0.11 /0300

0.1571.090
0.22/1.0%0
0.07/0.381

0.1371.36
0.1171368
0.05/0477

0.13/1.1n3
0.20/1.13
0.05/0.59%9

0.11/2.161
0.15/2.161
0.04/0.7%6

0.26/2.728
0.15/2.728
0.05/0.954

0.29/3.446
0.08 7 3.446
0.04/1.206

0.47/432
0.08/4322
0.05/1.513

1.76 7 5.451
0.14/5.481
0.10/1.908

0.9/6812
0.14/76812
0.06/2.408

A-SEMD 15:29:44

0.1 1.0 RMS/FDPB ratio
L 1 1 O B S | 1 1 1 1 n
lll"l "l'l'ﬁl’v""‘l"rll!l'll" T
20 -10 0 (deciBels) 10

Course: Secondary a

Speed: 15 mph

Note: Unloaded trailer
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USAARL summary of analysis
per 1S0-2631* 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:........ 8econdary 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
Y: Transverse Comfort Fatique 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
3: 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

X

* Internstional Standards Organization 1S0O 2631: Comfort ... Reduced comfort boundery
Fatigue ... Fatigue-decreased proficiency boundery
Health ... Health and safety exposure limit
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7.12

8.95

11.39

14.24

17.90

22.58

”.“

36.01

45.17

56.97

71.82

2-5Er-%

0.02/0.19
0.07/6.19
0.07/04%

0.05/0.191
0.09 /0191
0.17/0.3%¢

0.05/0214
0.08/0.214
0217038

0.06 /0.2
0.07/021
o.1s/7em7

0.1770.31
0.09/0.331
0.14/0.208

0.26/0.429
0.14/0.49
0.23/0.2%

0.09 /0.545
0.10/0.545
0.12/0.268

0.20/0.681
0.20/0.681
0.18/0.208

0.12/0.56
0.26/0.856
0.10/0.300

0.10/1.09%
0.15/1.090
0.09/0.381

0.14/1.30
0.09/1363
0071047

0.1471.13
0.13/1.1M3
0.06/0.59

0.1772.161
0.11/2.161
0.0570.756

0.0/2.128
0.08/2.728
0.05 /0.954

0.20 / 3.446
0.06/3.446
0.04/1.208

0.13/7432
0.05/432
0.04/1.3513

0.18/5.451
0.11/5.451
0.05/1.908

0.10/ 6872
0.05/6872
0.05 /2405

NX NEX NCX NGX NtX NCX NCM N<€X N NSX NdX NdX NCHX NL€X N<SX NLX NX NgX N

19:29:44

0.1 1.0 RMS/FDPB ratio 10
L A 1 L 1 U S W T | 1 L 1 1 A4 1 1}
Fryrvyryrvrryry¢vrrrrygyrrrygrrrrryryrryrr v T

-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 15 mph
Note: Unloaded trailer
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

RUN-18

Passenger

21-SEP-93  15:29:44

4: Position:...... Passenger
5: Speed:......... 20 mph

1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 19%2
3: Course:........ 8Secondary a

6: Note:.......... 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
8: 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 1SO 2631:
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Comfort ... Reduced comfort boundary

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




2.24

2.85

30“

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

NCH NCX NCSX NgX NCX NCX NdX NCX N€MX NCX NCX NCHX NCH N NCHX NCX N NtX NCX

0.08 /0.9
0.10/0.19
0405 /0.5

0.04/0.19
0.14/0.10
0.10 /049

0.04/8.191
o.11/0.19
0.19/0.3%

0.09/0.214
0.15/0.214
036/0.3%

0.07/020
0.12/027M
0.26 /0.7

0.18/70.00
0.15/70.331
0.26/0.208

0.26/0.429
0.19/0.49
0.26/0.208

0.25/0.548
0.18/0.545
0.17/0.208

0.40/0.081
0.28/0.681
0.20/0.208

0.40 / 0.856
0.43/0.856
0.20/0.300

0.1871.0%0
0.28/1.000
0.10/0.381

0.15/136
0137190
0.06 /0477

0.14/1.713
0.19/1.73
0.03/0.99%9

0.15/2.161
0.24/2.161
0.08/0.756

0.20/2.728
0.10/72.725
0.04/0.954

0.55 / 3.446
0.11 /3.446
0.04/1.206

0.94 /432
0.20/432
0.06/1.513

0.32735.451
0.07/5.451
0.05/1.908

0.26/ 6872
0.07/6872
0.05 7 2.408

21-5EP-93 15:29:44

0.1 1.0 RMS/FDPB natio 10.
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20 -10 0 (deciBels) 10 20
Course: Secondary a
Speed: 20 mph
Note: Unloaded trailer
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USAARL summary of analysis

per 1S0-2631* guideline on RUN-18 Driver

whole-body vibration (WBV)

21-SEP-93  15:29:45

1: Vehicle:.......
2: Date:.....ccc.
3: Coursel........
4: Position:......
5: Speed:.........
6: Notet...c.ceoese

M915a2 truck
February 14, 1992
Secondary a
Driver

20 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 0.1600 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
¥: Transverse Comfort Fatigue Health
(Hz) 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

2t Vertical

Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)
2.24 0.2900 0.2170 2.583 13.15%0 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
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 ISO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundery
Health ... Heslth and safety exposure limit
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2.24

2.85

3.“

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 NLX NCX NLX NaCX NCX

NgHX NLX NLX NLX NLH NSX NCX N<X

N N<CX N<X

NS N<LX

0.02/0.19
0.06/0.191
0.07/0.50

0.02/0.191
0.08/0.19
0.11 /0.4

0.03/0.191
0.09/0.191
0.16/0.39¢

0.07/0.214
0.1370.214
0.29/03%8

0.05/0273
0.08/027
0.17/0.:7

0.16/0331
0.08/0.331
0.13/0.288

0.20/0 429
0.1270.429
0.15/0.268

0.11/0.545
0.13/0.348
0.1470.268

0.19/0.681
0.21 /0.68t
0.21/70.268

0.17/0.456
0.30/0.856
0.16/0.300

0.1171.090
0.19/ 1.090
0.10/0.381

0.1371.36
0.09/136
0.07/0477

0.15/1.71M3
0.12/1.1M3
0.06/0.599

0.16/2.161
0.13/72.161
0.06/0.756

0.21/72.728
0.08/2.728
0.0S /0.954

0.3) /3.446
0.09/3.446
0.05 7 1.206

2197432
0.10/4322
0.04/1.513

0.09/5.451
0.05 7 5.451
0.04 /7 1.908

0.07/6872
0.05/6.872
0.05/2.408

0-SEP-93 15:29:45

0.1 1.0 RMS/FDPB ratio 10.
L 1 1 i | POREN T BT | 1 1 1 1 T S S |
r~~~—~Y—~vg¢rrvryvgrr1rrrrrrrr¢vrrrrrf{yvyr 11T

-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 20 mph
Note: Unloaded trailer
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USAARL summary of analysis
per IS0O-2631* guideline on
whole-body vibration (WBV)

RUN=-19

Passenger

21-SEP-93

15:29:45

4: Position:...... Passenger
5: Speed:......... 25 mph

1: Vehicle:....... M915a2 truck
2: Date: * 5 9 O ® ¢ 0 00 r‘bru‘ry 1" 19’2
3: Course:........ B8Secondary a

6: Note:.......... 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
(H2) 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 Standerds Organization 1S0 2631:
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Comfort ... Reduced comfort boundary

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




JRL: Mookl nd oy sopummm it X Longostont RUN-19 Passenger seat
RAE Viouio 1.5, oomtoicn i3 Z: Vesial February 14, 1992 M915a2 truck
Exposure: 10h Om

(Hz) RMS/FOPS

0.05/0.19
1.02 0.07/0.191

0.05/0.534

0.06/0.191
0.05/0.19
0.07/0.4%

0.06/0.191
0.07/0.19
0.10/0.39¢

0.07/0.214
0.11 /0214
02770258

1.42

1.83

2.4

0.09/0213
0.17/021
0.38/0317

2.85

0.14/0.331
0.22/0331
0.43/0.288

3.46

0.11/0.429
0.10/0.49
0.1370.268

0.1470.348
0.14/0.545
0.1370.268

0.32/0.681
0.43/0.6881
0.1670.268

0.C37/0.8%6
0.57/0425¢
0.22/0.300

0.35 /109
0.46/1.090
0.i7/0.381

4.48

5.70

7.12

NagX NS NLX NCX NCX NS NCM NCX N<X

8.95

N<Xx

11.39

0.4/136
0.28/1.36
0.08/0.417

14.24

0.19/1. 13
0.20/1.n3
0.06/0.599

17.90

0.18/2.161
0.22/2.161 3
0.05/0.7%6

22.58

0.24/2.728
0.1272.728
0.0570.954

28.48

0.33 73,446
0.09/3.446
0.04/71.206

36.01

1.20/7432
0.26/432
0.06/1.3513

45.17

0.38 /7 5.451
0.08 7 5.451
0.06/1.908

56.97

0W/68712
0.09/6872
0.05 / 2.405

71.82

NX NSX NOX NgX N<X NLX NLX N<X N<X

i J
21-SEP93  15:29:48 rrrryry 1 rrrrgyrrrryr 17Ty 1
<20 -10 0 (deciBels) 10 20

Course: Secondary a

Speed:
Note:

25 mph
Unloaded trailer
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

RUN-19 Driver

21-SEP-93  15:29:45

4: Position:...... Driver
5: Speed:......... 25 mph

1: Vehicle:....... M91Sa2 truck
2: Date:.......... February 14, 1992
3: Course:........ B8econdary a

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

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

X: Longitudinal

Durations of WBV exposure
before reaching ISO limits#*

Comfort

Fatigue Health

(H2z) actual weighted

(hours)

(hours) (hours)

3.46 0.0900 0.0520
7.12 0.1700 0.0478
8.95 0.1900 0.0425
2.85 0.0600 0.0421
4.48 0.0900 0.0402

12.183
13.617
15.800
15.933
16.900

48.367 101.500
53.117 111.000
60.500 125.000
61.000 126.250
64.250 132.250

¥: Transverse

Comfort

Fatigue Health

(Hz) actual weighted

(hours)

(hours) (hours)

8.95 0.4600 0.1028
2.24 0.1100 0.0982
2.85 0.1300 0.0912
7.12 0.3200 0.0899
3.46 0.1300 0.0751

4.800
5.133
5.700
5.833
7.467

21.933 48.867
23.183 51.367
25.300 55.750
25.750 56.617
31.800 68.867

2: Vertical

Comfort

Fatiqgue Health

(Hz) actual weighted

(hours)

(hours) (hours)

7.12 0.1900 0.1900
8.95 0.1800 0.1609
3.46 0.1600 0.1488
2.85 0.1600 0.1351
2.24 0.1500 0.1122

3.183
4.083
4.583
5.267
6.833

15.583 35.683
19.150 43.117
21.050 47.117
23.683 52.367
29.500 64.250

* International Standards Organization 1SO 2631:

88
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Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit




6.0370.191
0.0470.191
0.0570.534

0.02/70.191
0.04/0.191
0.0670.450

1.4

0.02/0.191
0.06/0.19
0.09/0.396

1.83

0.047/0.214
0.1170214
0.15/02%8

2.24

0.06/0271
0.13/020
0.1670.7

2.85

0.09/0.331
0.13/0.331
0.16/0.288

3.46

0.09/0.29
0.08 / J.429
0.08 7 0.208

4.48

0.10/0.545
0.11 70545
0.10/0.268

5.70

0.1770.68t
0.32/0.681
0.1970.268

7.12

0.1970.856
0.46/0.856
0.18 70.200

8.95

0.1571.0%
0.33/1.0%
0.1470.38)

11.39

0.16/ 1363
0.1271.360
0.11 /0477

14.24

0.1471.7113
0.1 /71713
0.07/0.599

17.90

0.16/2.161
0.1472.161
0.07/0.7%6

22.58

0.24/2.728
0.1172.728
0.0670.954

0.23 /3,446
0.08 73,446
0.05/1.206

0.1574322
0.12/432
0.04 7 1.513

28.48

36.01

NtM N NLM NLCX NtH NLM NCM NLX Nt NLX NLX NCX NCX NCX N=CX N<SX N<X

45.17

0.09/5.451
0.05 7 5.451
0.04 /1.908

56.97

0.08/6872
0.05/6872
0.05 7 2.408

71.82

N N=<X

U-SEP9  15:29:45

Course:
Speed:
Note:

1.0

A L | PR T U U |

T T ' T T L) ¥ l L] T L) ‘j’
-10 0

Secondary a
25 mph
Unloaded trailer
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USAARL summary of analysis

per 1ISO0-2631* guideline on RUN-23 Passenger

whole-body vibration (WBV)
21-SEP-93  15:29:45

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

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

S: Speed:......... 8 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 0.6600 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
Z: 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
3.48 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 ... Heslth and safety exposure limit
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RMS / FDPB

0.03/0.491
0.12/0.191
0.09/0.531

0.04 /0.191
0.13/0.49
0.15/04%

1.4

0.10/0.19%
0.16/0.191
0.26 /0996

1.83

0.50/0.214
0.21 /0214
0.720/0.158

2.24

0.66/0.21
0217021
0.57/07

2.“

0.17/0331
022/0.01
0.22/0.288

3.46

0.56/0.429
0.24/0.49
035/0.208

0.28/0.545
0.1270.545
0.13/0.208

4.48

5.70

0.35/0.681
0.21 /0.681
0.13/0.268

7.12

Q.21 /0.856
0.21 /0.856
0.10/0.300

8.95

0.14/1.000
0.1471.080
0.10/0.381

11.39

0.16/1.36
0.10/ 136
0.06/0.417

14.24

0.17/1.M3
0.16/1.713
0.0570.999

17.90

0.18/2.161
0.26/2.161
0.04/0.7%6

22.58

0.25/2.728
0.18/2.728
0.05/0.954

28.48

0.28 / 3.446
0.16/3.446
0.08 / 1.206

36.01

0.28/432
0.06/432
0.04/1.513

' 45.17

0.57/5451
0.09/35.451
0.05/1.908

56.97

04 /6872
0.08/6872
0.06/2.405

71.82

NdM N NCX NX NEX N€X NX N2} NLX NLX NgX NSX NLX NLX NEX NSX N=SX N<X N<X

21-8EP93 15:29:45

A RAENR NS00 NNE
SISt
R A

R oo irerorooheoroee]
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SR

®

0.1 1.0 RMS/FDPB ratio 10.
s e e e R A o o e S e
-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 1S0-2631* guideline on RUN-23 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:45

: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Driver
5: Speed:......... 8 mph
6: Notet.......... 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
(H2) 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
2: 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 Stendards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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1'”

2.24

2.85

3.46

4.48

5.7

7.12

8.95

11.39

14.24

17.90

22.58

”.48

36.01

45.17

“.,7

71.82

21-SEP93 15:29:48 rrrrrrr T rrr T e

NgX NgX NCX NCX NLX NCX NgX NLX NLX NOX NCX NLX NLX N<X N N<LX NLX N=<$X N=CX

X: Longioutinal RUN-23 Driver seat
Z: Vel February 14, 1992 M915a2 truck

RMS / FDPB

0.01 /0.191
0.08/0.191
0.8 /0.531

0.03/0.191
0.11/70.191
0.11 /04%

5% RO

0.06/0.191
0.17/0.19 i

0.16/70.% pEnts
0.36/0.214
0.17/0.214
036/03%8

o.47/02M
0.12/027
03270317

0.10/0.331
0.14/0.33
0.13/0.208

0.35/0.429
0.15/0.429
0.21 /0.268

0.17/70.545
0.10/0.545
0.12/0.268

et
SIS e

0.23/0.681
0.18/0.681 N
0.14/0.268 O R R R RAR000 0000000

SRR R RS

S
AN

0.18/0.856
0.18/0.85
Q.11 /0300

0.17/1.0%0
0.11 71,000
0.1170.381

SRR SRR R R e
0217136

0.09/1.36
0.00 70477

0.19/1. 13
0.15/1.7M3
0.08/0.59%

0.18/2.161
0.19/2.161
0.06 /0,756

0.26/2.728
0.13/2.728
0.05/0.954

0.28/3.446
0.10/3.446
0.05 / 1.206

0.14/432
0.05/432
0.05/1.513

0.10/5.451
0.07/5.451
0.057).908

0.07/6872
0.06 /6872
0.08 / 2.405

0.1 1.0 RMS/FDPB ratio 10.
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1 1
-20 -10 0 (dociBels) 10 20
Course: Cross country #1
Speed: 8 mph
Note: Loaded trailer
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USAARL summary of analysis
per 1IS0-2631*% guideline on
whole-body vibration (WBV)

RUN-24 Passenger

21-SEP-93  15:29:46

1: Vehicle:.......
2: Datet....ccceeen
3: Coursel.cccoces
4: Position:......
5: Speed:....c.c..
6: Notel...c.eescee

M915a2 truck
February 14,

Cross country #1

Passenger
10 mph

Loaded trailer

1992

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

Durations of WBV exposure
before reaching ISO limits#*

X: Longitudinal Comfort Fatigue Health
(Hz2) 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
2: Vertical Comfort Fatigue Health
(HZ) actual weighted (hours) (hours) (hours) A
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 A
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 Orgsnization 1S0 2631:
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Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Nealth and safety exposure limit




HSEL: Heakh and safety exposuss lmit
FOPS:

RCH: Raduccd
RMS: Vibratica R.M.8. drati

Exposure: th_ Om

RMS / FDIB

0.02/0.191
0.12/0.191
0.09/0.531

0.00/0.191
0.1470.191 BN
0.16/0.4%
0.06/0.191
0.17/0.191
0.25/0.396

0.41 /0214
0.25/0.214
0.53/03%

2.24

0.61 /027
0.19/0.2M
0.53/017

2.85

0.19/030
0.23/0.331
0.26/0.288

3.46

0.38/0.429
0.20/0.29
0.30/0.268

4.48

0.57/0.545
0.24/0.345
0.24/0.268

5.70

0.38 70.881
0.21/0.681
0.13/0.268

7.12

0.25 /0.856
0.23 /0.856
0.11 /0.300

8.95

N NCH NLX NgH¥ NGX NCX NLX NCX N€X N<X

”

0.16/1.090
0.18/1.080
0.10/0.381

11.39

N <

0.16/1.30
0.1171.363
0.06 /0477

14.24

0.17/71.1m3
021/1.1M3
0.05/0.599

17.90

0.18/2.161
0.19/72.161
0.05/0.7%6

22.58

0.19/2.728
0.12/2.728
0.04 /0.954

n.“

NdX NgX N<<H N<X

0.29/3.446
0.09/3.446
0.04/1.208

36.01

0.70/432 #
0.21 /74322
0.05/1.513

0.67/5.481
0.1 7 5.451
0.06 7/ 1.908

45.17

NgX N2

e

56.97

0.25 /6872
0.10/6872
0.06 / 2.405

71.82

N2 N>

pU T e

1 TER [ W N B |

RMS/FDPB natio

U-SER9Y 15:09:46 rr vy

Course:
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1
¥
-10 0
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USAARL summary of analysis
per IS0-2631* guideline on
whole-body vibration (WBV)

RUN-24 Driver

21-SEP-93  15:29:46

4: Position:...... Driver
S5: Speed:......... 10 mph

1: Vehicle:....... M915a2 truck
2: Date:.......... February 14, 1992
3: Course:........ Cross country #1

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

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

X: Longitudinal

Durations of WBV exposure
before reaching ISO limits¥*

Comfort Fatigue Health

5.70 0.3500 0.1228
4.48 0.2300 0.1027
3.46 0.1300 0.0751

(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

3.700 17.650 40.000
4.817 21.967 48.867
7.467 31.800 68.867

¥Y: Transverse

Comfort Fatigue Health

(Hz) actual weighted

(hours) (hours) (hours)

2.24 0.1900 0.1696
1.83 0.1500 0.1500
1.42 0.1000 0.1000
3.46 0.1700 0.0983
1.02 0.0800 0.0800

2.233 11.717 27.500
2.717 13.717 31.750
5.000 22.683 50.367
5.133 23.150 51.367
6.850 29.550 64.367

g2: Vertical

Comfort Fatigue Health

(H2) actual weighted

(hours) (hours) (hours)

2.85 0.3300 0.2786
2.24 0.3300 0.2469
5.70 0.2000 0.2000
4.48 0.1800 0.1800
7.12 0.1600 0.1600

1.717 9.500 22.750
2.100 11.117 26.250
2.933 14.583 33.617
3.450 16.650 38.000
4.117 19.267 43.367

* International Standards Organization IS0 2631:
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RM3: Vibrstion R.M.S. socsleraticn (m/e2)

0.02/0.19
0.08/0.191
0.00 /0.91

042/0.191
0.10/0.191
0.13/0.4%

0.06/0.191
0.15/0.191
0.17/0.396

0.28/0.214
0.19/0.214
0.33/03%

0.43/0273
0.117027
03370347

2.24

2.85

0.1370.331
0.17/0.331
0.16/0.208

3.46

0.23/0.429
0.15/0.49
0.18/70.268

4.48

NX NCX N NLY NoEX NS NG

0.35/0.345
0.16/0.345
0.20/0.268

5.70

0.21 /0.681
0.18 /0.681
0.16/0.268

0.15/0.856
0.19/0.856
0.13/0.200

7.12

NgX WN<X

8.95

N<X

0.16/71.0%
0.12/1.090
0.12/0.381

11.39

N X

0.20/1.36
0.09/1.36
0.09/0.417

14.24

0.19/1.713
0.15/1.13
0.08/0.59%9

17.90

0.20/2.161
0.1572.161
0.06/0.7%6

22.58

0.24/2.725
0.10/2.728
G.04 /0.954

28.48

N> N=€M NL<M¥ N<X

0.2473.446
0.0773.446
0.05/1.206

36.01

0.16/432
0.09/432
0.05/1.513

45.17

0.1275.451
0.07/5.451
0.05/71.908

“.,7

007/68712
0.08 /6472
0.05 / 2.408

71.82

NLX NCX NLMX N>

2USEP-9 15:29:46

Exposure. lﬂh Om

:: Lomgndon! RUN-24 Driver seat
Z: Verlosl February 14, 1992 M915a2 truck
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USAARL summary of analysis
per IS0O-2631* guideline on RUN-2S Passenger
whole-body vibration (WBV)

21-SEF-93  15:29:46

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

2: Date:.......... February 14, 1992
3: Course:........ Cross country #1
4: Position:...... Passenger y
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
¥: 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
2: 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 4
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 1S0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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HBEL: Houk nd sty enpomes o X: Longiuadioal RUN-25§ Passenger seat

Y: Transverss

03170214
0.20/0.2t4
0.23/03%

038/021
0177021
0.19/0317

N« NagX N<LX N<X

2.85

0.1970.331
0.23/0.331
0.14/0.288

3.46

0.8 /0.9
0.23/0.49
030/0.208

4.48

0.54/0.545 ST
035 /0,543 RN
0.17/0268 SSRGS

R R e o ————
R e s ammed

5.70

1.1270.681 i
0.45 /0.681
0.21 /0.268

7.12

0.27/0.856
0.30/0.856
0.11/0.300

8.95

0.21 /.09
0.27/1.00
0.12/0.38t

11.39

0.23/1.360
0.16/1.368
0.10/0.477

14.24

02771713
0.25/1.713
048 /0.599

17.90

0.30/2.16t PR
0.22/2.161 H
0.07/0.756

032/2.78 fty
0.16/2.728
0.06/0.954

22.58

N€d NCHX NLX N=<H NCX N<LX N<X NSX N<X N<»

28.48

N>

0.30/3.446
0.09/3.446
0.05/1.206

36.01

031 /432
0087432
00571513

0.58/5.451 %
0.18/5.451
0.06/1.908

“. 17

NgX N<€<X

“'”

N <X

0.13/6872
009 /6872
0.06 / 2.405

71.82

N>
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USAARL summary of analysis
per 1IS0-2631* guideline on
whole-body vibration (WBV)

priver

21-SEP-93  15:29:46

: Vehicle:.......
¢t Date:.....ccc..
: Coursel.cc.c.cse
: Position:......
:t Speedi...csccee
: Note:....c.ovece

M915a2 truck
February 14,

1992

Cross country #1

Driver
12 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
(H2) 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
8: 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 boundery

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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FOPS: b dncoend posfioouy bmdary X: Longlodtion RUN-25 Driver seat
RMS: Vibeation R.M.S. esestosetion (m/s2) Z: Vedia) February 14, 1992 M915a2 truck
Exposure: 1

L 1
(nl) RMS / FDPS |“ll :‘llvl |[IIIIL' ] T 1 T rri

0a2/0.19
1.02 0.07/0.191

008 /0.5

0.03/0.191
0.1 /0.4
0.13/04%

0.04/0.191
0.13/70.19
0.18/0.306

1.42

1.83

0.18/0.214
0.14/0.214
0.24/03%

0.20/02D
0.10/0213
021 /0317

2.4

2.85

0.12/0.31
0.14/0.81
0.16/0.208

3.46

NgHM NCM NLX NCX NXX N<X

0.2/0.9
0.14/0.429
0.27/0.208

0.34/0.345
03470545
0.23/0.208

0.64/0.681
0.30/0.681
033/0.28

4.48

N =< X

5.70

N x

7.2

0.17/0.856
0.25 /0.856
0.6 /0.300

0.19/1.000
0.17/1.0%
0.17/70.381

0.26/1.363
0.11 71360
0.12/70477

8.95

NLX N>

11.39

N K

14.24

0.26/1.7M3
021711
0.1170.999

WX NLK

17.90

0.29/2.16
0.21/72.161
009 /0.7%6

037/20.728 RSB0
0.14/2.728
0.05/0.954

22.58

NLX N=<X

”.“

0.33 /3446
0.08/3.446
0.05/1.206

0.21/4302
00874322
0.05/1.3513

“.01

N

45.17

0.15/5.451
0.31 7 5.451
0.06 / 1.908

007/6872
0.07/6872
0.06 / 2.408

56.97

<> NX N<X

71.82

N

RMS/FDPB ratio 10.
1 1 1 1 P S S |

rvtrvyr1 11717yt

1
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-20 -10 0 (deciBels) 10 20

Course: Cross country #1
Speed: 12 mph
Note: Loaded trailer

101




USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

Passenger

21-SEP-93  15:29:46

1: Vehicle:.......
2: Date:.....c....
3: Course:......s.
4: Position:......
5: Speed:.........
6: Note:....ceecse

M915a2 truck
February 14, 19%2

Paved

Passenger
S5 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 0.5700 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 [SO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Heaith and safety exposure limit
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HSEL: Heahh and safety esposurs Mkt
FDPS: Fatigu:-decmassd proficisncy boundery

RCS: Raduced
RMS: Vib RMS. leration (m/ed)

Exposure: 10h Om

(Hz)
1.02

1.4
1.83
2.24
2.85
3.46
448
5.70
7.12
8.95
11.39
14.24
17.90
22.58
28.48
36.01
45.17
56.97

71.82

NdX NCX N<CX N<X

N2X Na<X NL<H¥ NLX N<CX N<X

NCX NLX N<SX N> NtX N<X N<CX N<>

N>

RM3S / FDPB

0.04 /0.191
0.02/0.191
009 /0.531

0.05/0.191
0.05/0.191
0.11 /0.4%

0.00/0.19
0.08/0.19
0.16/0.9%¢

057/0.214
0.12/70.214
0.32/03%

0.3 /027
0.16/0213
ox/em?

0.1470.331
.13/
0.13/0.288

0.55/0.49
0.10 /0.4
0257028

0.23/0.545
0.07/0.545
0.13/0.288

0.99/0.681
0.0270.681
0.75/0.208

0.41 /0.856
0.3 /0856
0.1770.300

0.16/1.00
0227100
0.17/0.381

0.27/1.363
0.15/ 1363
0.15 /0477

0.30/1.7M3
0.12/1.m3
0.0070.59

0.2172.164
0.17/72.161
0.09/0.7%6

0.99/2.7128
0.28/2.725
0.09 /0.954

038/ 3.446
0.11/3.446
.05/ 1.206

037/4.302
0.00/4322
0.07/1.513

0.18 /7 S.451
0.07/5.451
0.0671.908

0.16/ 6872
00076872
0.07/2.408

S

| I W WY
1 T T] T T T
Wﬁm\s

mm
W\W&K&W

m» R
W&w‘%“%w& M

RMS/FDPB ratio 10.

AU-SEP9 15:29:46 o

Course:
Speed:
Note:

Paved
55 mph
Loaded trailer
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USAARL summary of analysis

per IS0-2631* guideline on RUN~26 Driver

whole-body vibration (WBV)
21-SEP-93  15:29:47

1: Vehicle:....... M91S5a2 truck

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

4: Position:...... Driver

5: Speed:......... 55 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 0.4000 0.3571 0.533 4.183 10.933
2.85 0.4200 0.2947 0.800 5.533 14.000
7.12 *.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
8: 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

* Intermational Standards Organization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundery
Health ... Health and safety exposure limit
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4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

36.01

“. 17

56.97

71.82

NP NLCH NLX NLX NSX NS NLM NSX N<X

NtX NLH NOX NLX NCM NLX NSX NLMX NLX N<X

0.08 /.19
0.02/0.1%
0.09/0.91

0.04/0.191
0.04/0.19
0.10/0.4%

0.06/0.191
0.06/0.191
0.1670.350¢

0.40/0.214
0.06/0.214
035/03%

0.42/021
0.07/0.213
03870317

0.07/0331
0.06 /0.301
0.14/0.208

0.18/0.29
0.05/0.229
0.19/0.268

0.09/0.545
0.05/0.545
0.13/0.208

0.52/0.081
0.25/0.081
0.41 70.208

0.18/0.856
0.14/0.856
0.13/0.300

0.10/1.090
0.19/1.090
0.1470281

0.17/136
0.11/136
o.13/04Mm

0.1875.713
0.13/1.1M3
0.10/0.999

028 /2.161
0.17/2.161
0.09/0.7%6

0.54/2.725
0.16/2.128
0.11 /0.9%4

0.3 73.446
0.10/3.446
0.08/1.206

0.36/432
0.10/4322
00711513

0.1375.451
0.09/3.451
0.05/1.908

0.11/6872
0.09/6872
0.06/2.408
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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
whole-body vibration (WBV)

RUN-27 Passenger

21-SEP-93  15:29:47

1: Vehicle:.......
2: Date:...ccceccc
3: Course:........
4: Position:......
5: Speed:.........
6: Note:..........

M915a2 truck
February 14, 1992

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 Fatigque 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
8: Vertical Comfort Fatigue Health
(H2) 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 1SO 2631%:
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1.2

1.83

2.85

3.“

4.48

5.70

7.12

8.95

11..39

14.24

17.90

22.58

”.“

36.01

45.17

56.97

71.82

A-5EM0

NgX NLX NLX NLMX NLX N<LM NLX NLX NLM NCX NS NLX NEX NgX

NCX N<X NLX N<X N

0.02/0.191
0.02/6.191
0.4 /0.1

0.08/0.191
0.04/0.191
0.03 /0.4

0.04/0.191
0.03/0.19
0.05 /0.9

0.08/0.214
0.04/0.214
0.23/0.3%

0.12/027
0.0870.27M
03 /0M7

0.06/0.331
041703
0.15/0.208

0.29/0.029
037/0.49
0.21/0.28

0.05 70.545
0.05/0.345
0.05/0.288

0.18/0.081
0.1270.08)
0.08/0.268

0.16 /0.856
0.23 /0.856
0.07/0.300

0.1471.090
0.22/1.00
0.09/0.381

0.14/ 1360
0.1471360
0.0670.477

0.18/1.7M3
032/1.13
0.07/0.9%

0.13/2.16
0.16/2.161
0.05/0.7%

0.28/2.728
032/2.78
0.0570.954

0.33/3.446
0.08 / 3.446
0.04 / 1.206

03674322
0.06/4322
0.04/1.313

2.01 /5451
0.31 7 5.481
0.07/1.908

0.27/6812
0.07/6872
0,06/ 2.408
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USAARL summary of analysis
per I80-2631* guideline on RUN=-27 Driver
whole-body vibration (WBV)

21-SEP-93  15:29:47

1: Vehicle:....... M91S5a2 truck

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

4: Position:...... Driver

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

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

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
X3 Longitudinal Comfort Fatigque 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
8: 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 boundsry
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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1.“

2.85

3.46

4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

36.01

45.17

56.97

71.82

NLY NLX NaIX NLX NdX NCX N<SMX NLX N>

NaM NoLX N NS> N<X NaX

N N<LM NLX N

0.01 /0.9
Q.01 /0.191
0.00 70.531

0.01 70.191
.03 /0.9
0.0 /0.4%

002 78.19
004 /0.0
0.08 /0.3

0.03/0.214
0.04/0.214
0.18/0358

0.07702M
0.04/0.273
0n/0M7

0.06/0.301
0.07/0.304
C.11 /0.2

0.3570.29
0.24/0.49
0.24/0.208

0.04 10.545
0.00 7 0.545
0.05/0.268

0.10/0.681
0.10/0.681
0.09/0.268

0.09 /0.856
0.16 / 0.856
0.1070.300

0.0771.00
0.1571.090
0.11/0.381

01171368
0.06/1368
0.09 /0.477

0.18/1.713
0.12/71.713
0.08/0.9%

0.10/2.161
0.1272.161
0.06 /0.7%6

0.20/2.728
0.10/2.728
0.05/0.954

0.24/3.446
0.07/73.446
0.04/1.206

0.11 74322
0.04/432
0.04/1.513

0.0975.451
0.1375.451
0.0571.908

0.06/6872
0.04 /6872
0.08 7 2.408

21-SEMY  15:29:47

X: Longitudion) RUN-27 Driver seat
February 14, 1992 M915a2 truck
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Course: Paved
Speed: 35 mph
Note: Loaded trailer
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USAARL summary of analysis

per 180-2631*% guideline on RUN-28 Passenger

whole-body vibration (WBV)
21-SEP-93  15:29:47

1: Vehicle:....... MN915a2 truck

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

4: Position:...... Passenger

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
(H2) 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
¥: 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
8: 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

* Internstional Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure Limit
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HSEL:
orR:
RCB:
RMS: Vibration R.M.S. sosslesth

Hoakh anc safety exposuss liasit
Fatiguc-docreased praficisncy boundery
Reduocd comfors bovmdary

)

re:

(Hz)
1.02

10h Om

RMS / FDPB

0.0470.191
0.02/0.191
0.07 /0.5

0.05/0.191
0.04/0.191
0.00 /0.4%

0.07/0.191
0.07/0.191
0.11 /0.9

L4

0.24/0.214
0.07/0.214
0.30/03%

0.32/027
0.07/0.373
0.40 70317

2.85

0.07/0.39
0.08/0.331
0.16/0.208

3.46

Q.11 /0.4
0.08/0.429
0.09/0.268

0.24 /0.348
0.19/0.545
0.16/0.2¢8

0.25/0.681
0.09/0.681
0.09/0.268

448

5.70

7.12

0.28/0.856
0.13/0.856
0.11 70.300

8.95

0.26 7 1.090
0.1971.000
0.1570.381

11.39

0.167 1.6
0.13/1.36
0.06/0.417

0.18/1.113
0.22/1.73
0.05/0.599

14.24

17.90

N=g» Nad NLMX NLX NLX NLY NALX NaM N2IX NGX NX N<SM NaX

0.16/2.161
0.35/2.18
0.05/0.7%

22.58

0.20/2.728
0.14/2.728
0.0570.954

N> N«

1.2373.446
0.28/3.446
0.04/1.206

36.01

N X

0.61 /432
0.10/ 4322
0.0871.513

45.17

N>

0.31 7 5.451
0.08 /5451
0.06 / 1.908

56.97

033)/6872
0.00/ 6872
0.06/ 2.408

71.82

N<LHX NaM
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USAARL summary of analysis

per 1S0-2631* guideline on RUN-28 Driver

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

1: Vehicle:....... MN915a2 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
(H2) 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
$.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
2: 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 IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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l.c

1.83

2.85

3.46

4.48

5.70

7.2

8.95

11.39

14.24
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“‘ol

45.17
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NI Nt NCX NI NI Nt N N NCX NgX NgX NEX N NS} N NX N NEX N}

0.03/0.19
0.01/0.19
0.06/0.931

0.04/0.191
0.00 /0191
0.07/0.49

0.05/0.191
0.06/0.191
0.08 / .39

0.16/0.214
0.07/0.214
02570158

0.24/02D
0.06/0.273
0.29/017

0.06/0.331
00570331
0.11 /0288

0.10/0.429
0.05/0.429
0.08 /0.208

0.14/0.545
0.1270.548
0.15/0.288

0.10/0.681
0.09/0.681
0.10/0.268

0.08/0.856
0.11/0.856
0.10/0.300

0.13 /1.090
0.14 71000
0.17/0.38)

0.10/1.360
00771360
0.08/0477

0.12/1.7113
0.09/1.13
0.07/0.599

0.14/2.161
0.15/2.161
0.0770.756

0.20/2.78
0.10/2.728
0.06/0.954

0.80/3.446
0.22/3.446
0.1171.206

0.18/432
00774322
0.0571.513

0.00 7 5.45}
0.05 / 5.451
0.04/1.908

00676872
00876872
0.05/2.408
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USAARL summary of analysis

per 180-2631* guideline on RUN-29 Passenger

whole-body vibration (WBV)
21-SEP-98  15:29:48

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

2: Date:.......... February 14, 1992
3: Course:........ 8econdary a

4: Position:...... Passenger

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

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

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limitsg+
X: Longitudinal Comfort Fatigue Health
(H2) 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
Y: 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
3: Vertical Comfort Fatigue Health
(Kz) 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 1S0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decressed proficiency boundery
Health ... Health and safety exposure Limit

114




HSEL: beabh and saloty expomss lamit X
FOPS: FPatige-deossand proficiency bousdary Y
RCH: Reduoed eamfon boumdary 2
RMS: Viesticn R.M.5. aceslesation (A2)

1.4

1.8

2.24

2.85

3.46

4.48

5.70

7.12

8.95

11.39

14.24

17.90

22.58

36.01

45.17

“.”

71.82

Nt NCM NgX NgM NCM Nt NCX NCX NatX NaX NCX NI NEX N NCX NCM NagM NeX N

0.02/0.19
0.05/0.191
008 /0.531

8 /0.9
0.07/0.191
0.07/0.4%

0.07/0.191
0.15/0.191
G.13/0.9%¢

0.12/0.214
a.11 /0314
021 /0358

.19/0213
0.09/0.273
21 /a7

0.09/0.331
0.14/0.301
0.15/0.288

0.64/0.0
0.2¢/0.429
0.32/0.268

0.24/0.545
0.17/70.548
0.14/0.208

0.27/0.681
031 /0.681
0.16/0.268

0.18/0.856
0.19/0.85%
0.08 /0.300

0.1771.000
0.1571.09%
00970381

0.17/71368
0097138
00770477

0.18/1.13
0.16/71.13
0.07/0.5%

0.17/2.161
0.14/2.168
0.06/0.7156

017/2.7128
0.16/2.728
005 7/0.954

0.36/ ).446
0.07/3.446
005/ 1.6

0.21/432
0RS /4302
0.05/1.513

0.39/5.451
0.10/5.451
0.05 7 1.908

o.li/em
006763712
006/ 2.8

2B 1598

— RUN-29 Passenger seat
Vertical February 14, 1992 M915a2 truck
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USAARL summary of analysis
per 1S80-2631* guideline on
whole-body vibration (WBV)

RUN-29

Driver

21-SEP-93

15:29:48

1: Vehicle:.......
2: Datet....ceceee
3: Courset....cea.
4: Position:......
5: Speed:.........
6: Notet....coceenve

M915a2 truck
February 14, 1992
S8econdary a
Driver

15 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 0.3100 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
Y: Transverse Comfort Fatigue Health
(H2) 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 44.367 893.750
2.85 0.0600 0.0421 15.933 61.000 126.250
%: 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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% e ety X: Longiodioe RUN-29 Driver seat
RMS: Visien R.M.S. cossiovacion tmAd) Z Verkal February 14, 1992 M915a2 truck

(Hz) RMS / FDPB
001 /0.9
0.08/0.191
0.08 /0531

0.02/0.191
0.04/0.191
0.08 /0.450

0.00 /0.191
0.10/0.191
0.13709%6

0.08/0.214
00770214
0.19/0.358

2.85

0.19/0317

0.05 /0.1
0.0770.331 ; e
o.13/0.28 8 SRR A

031 7/0.49 £ 200053
0.14/0.49 m‘ﬁmﬁﬁmmm
0.20/0.268 SO A S RS R SR RTINS

0.1370.545
0.11 /70548
0.10/0.268

3.46

4.48

5.70

0.17/0.681
0.20 /0.681
0.16/0.268

7.12

0.08 /0856
0.16/0.856 WW&
0.10/0300 SRR

8.95

0.09/1.0%0
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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:....... M91S5a2 truck

2: Date:.......... February 14, 1992
3: Course:........ 8Secondary a

4: Position:...... Passenger

S: Speed:......... 20 mph

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

Third-octave bands with greatest Durations of WBV exposure

vweighted RMS accelerations (m/s?) before reaching ISO limits#*
X: Longitudinal Comfort Fatigue Health
(H2) 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
¥¢ Transverse Comfort Fatigue Health
(H2) 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
$: 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 1SO 263%: Comfort ... Reduced comfort boundery
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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USAARL summary of analysis
per 1S0-2631+* guideline on RUN-30 Driver

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

¢ Vehicle:....... MN915a2 truck
: Date:.......... February 14, 1992
¢ Course:........ Secondary a
¢ Position:...... Driver
5: Speed:......... 20 mph
6: Notet.......... 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
(H2) 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
(H2) 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
8: 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

* Internstional Standards Organization 150 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decressed proficiency boundery
Health ... Health and safety exposure limit
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..,"E ormstershanss sl S X: Longhueion! RUN-30 Driver seat
RMS: Vibretion R.M.S. acesissation (/e2) Z Vertiaal February 14, 1992 M915a2 truck
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USAARL summary of analysis
per 1S0-2631* guideline on
whole-body vibration (WBV)

RUN-31

Passenger

21-SEP-93

15:29:49

l1: Vehicle:.......
2: Date:...ccecees
3: Course:..cccoces
4: Position:......
5: Speed:.....c...
6: Notel...ceceeee

M915a2 truck
February 14,
8econdary a
Passenger

25 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
(H2) 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
¥Y: Transverse Comfort Fatigue Health
(Hz) actual weighted {(hours) (hours) (hours)
2.85 0.1400 0.0982 $.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)
2.85 0.3300 0.2786 1.717 9.500 22.750
8.95 0.3000 0.2682 1.833 10.000 23.800
7.12 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 1S0 2631:

Comfort ... Reduced comfort boundery

Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health snd safety exposure limit
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USAARL summary of analysis
per 1S0-2631* 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:........ Secondary a

4: Position:...... Driver

5: Speed:......... 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
(H2) 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)
8.95 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
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 1SO 2631: Comfort ... Reduced comfort boundery
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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