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— ---- bused to establish mobility rating speed for the five tactical mobility levels
(on—rood, tactical support , tactical standard , tactical high, and high—high)
in the RDIO West Germany study area.

The study vehicles were then coapared based on their mobility rating
speeds for the three surface conditions at each tact ical mobility level. The
study vehicles were also c~~pared based on their percent NOGO on trails and
off— road.
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (sI) UNITS OF MEASUR~)fENT

U. S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply By To obtain

degrees ( angle) 0.01745329 radians

horsepower 745.6999 watts

horsepower per ton 82.82 watts per kilonewton

inches 0.0254 metres

miles (U. S. statute) 1.609344 kilometres
miles (U. S. statute) - 

1.609344 kilometres per hour
per hour
pounds (force) 4.448222 newtons - •

• pounds ( force ) per 6.894757 kilopascals
square inch
pounds (mass ) 0.45359237 kilograms

tons ( force ) 8896.444 newtons
tons (mass) 901.185 kilograms
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MOBILITY PERFORMANCE OF SELECTED TRUCK/TRAILER COMBINATIONS
IN THE HIMO WEST GERMA.W1 STUDY AREA

(TACV ADDENDUM)

PART I: INTRODUCTION

Background

1. The U. S. Army Transportation School (USATSCH) is conducting a
study to determine which cargo truck/trailer candidates can best support
the Ground Support Rocket System (GSRS). The USATSCR asked the U • S.
Army Engineer Waterways Experiment Station (WES) to support their study
by developing mobility performance data for selected study vehicles.

2 • Fourteen cargo truck /trailer and one tractor /semitrailer con-

binati~,ns were selected by USATSCH as study vehicles (Appendix A).  This

report deals only with the mobility performance of these study vehicles .

Obj ective

3. The objective of the WES support of the USATSCH’S study was to
provide mobility performance data for the selected study vehicles in
HIMO West Germany study area1 and to compare the study vehicles at five
tactical mobility levels.1

Scope

4. Principal activities necessary to achieve the WES objective
were the following:

a. The Army Mobility Model (AMM ) (AMC-74X version ,
paragraph 18) was used to establish for each study
vehicle the on- and oft-road mobility performances for
dry, wet , and snow surface conditions in the HTh!O West
Germany study ares. The mobility performance was ex-
pressed in terms of speed profiles for each surface •

condition of primary roads, secondary roads , and oft—
road terrain; and in terms of percent N000 for trails
and Off—ro ad terr ain (Appendix B).

5
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b. The SWD4CRIT water—crossing model
2 was used to predict

water—crossthg performance of the study vehicles.

c. The mobility rating speed was computed for each study
vehicle at five tactical mobility levels for each of the
three surface conditions and for all conditions combined
( part III).  The levels of mobility and corresponding
mobilj ty rating speeds were those described in the HIMO
Study (paragraph 27). Three of these mobility levels
(tactical high , tactical standard. and3tactical support)were first defined by the WHERLS Study

5. Some limitations of this mobility study were as follows:

a. The mobility assessment for this study was limited to
comparison of study vehicles based on mobility
performance alone .

b. Vehicles were assumed to be in prime condition, operating
at approximately rated payload , and operated by fully
competent drivers.

e. Payload was established by the weight of missiles carried
on cargo truck and trailer.

d. Maximum speed of study vehicles was limited to 55 mph .*

e. Mobility assessment was based on three surface conditions
of the HIMO West Germany study area (paragraphs 12—15).

* A table of factors for converting U. S. customary units of
measurement to metric (SI) units is presented in page 4.
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PART II: STUDY VEHICLES, TERRAIN, AND SCENARIO CONDITIONS

Study Vehicles

C. Fourteen cargo truck/trailer arid one tractor—semitrailer
combinations were se1~cted as study vehicles. A list of these study

vehicles is given in Table 1. The study vehicles include two 5—ton
cargo trucks , a 7—ton cargo truck , arid four 10—ton cargo trucks towing
the XM835 5—ton flatbed trailer , four 10—ton cargo trucks towing the
German Kasbohrer 10—ton flatbed trailer, one 5-ton tractor towing the
M871 22—1/2—ton lowbed. semitrailer , and three 10—ton cargo trucks towing
the XM3145 10—ton flatbed trailer. Each 5—ton cargo truck and trailer

has as its payload two missiles s~~1ghing 10,758 lb. Each 10—ton cargo

truck and 10—ton trailer has as its payload four missiles weighing 21,51c
lb. The 22—1/2—ton lowbed semitrailer has as its payload, eight missiles

weighing 43,032 lb.

7. A list of some of the important characteristics of the study

vehicles is given in Table 2. The complete list of vehicle characteris-

tics and performance data used by the AMM to make mobility predictions

for the study vehicles is given in Appendix A.

Brief Description of HIMO Road1 Areal
Terrain~ and Linear Data

Road and areal terrain data

8. The road and areaj. terrain data for the HIMO West Germany
study area were used in this study. The HIMO West Germany study area is
located between Fulda and Giessen (Figure 1). The HIMO West Germany
study area contains about 3000 sq km and was selected by TRADOC during
the HIMO study.

9. The road and areal terrain data were prepared from maps at a
scale of 1:50,000. The resulting maps used to describe the areal terrain
units for the HIMO study were considered to be “study—quality” maps .
That is , specific values for many terrain factors involved were largely

7
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inferred from available qualitative data sources interpreted in context
of local climate, cultural practices , etc., but no ground truth data
were used. As a result, it cannot be guaranteed that the specific set

of factor values assigned to a given point on a map will, in fact, be
found at that point on the ground. However, it is considered that the
area as mapped is generally representative of the levels, associations,
arid areal distribution of those factors that influence vehicle mobility
performance throughout the area as a whole.

10. It is felt that the HIMO West Germany study map data is ac-
ceptable for the vehicle comparisons that are involved in this study.

Linear feature data

11. The linear feature data that were developed in the area for

t h e  WACROSS study were used to describe potential water—crossing

features for this study. These linear feature data are considered to be

more representative of the linear features in the HIMO West Germany
study area than were the data available at the time the HIMO study was

conducted. These WACROSS data, however , are also of study quality only.

Surface Conditions

12. The surface conditions of areal terrain and road data for this
study were considered to be dry, wet, and covered with snow for the HINO

West Germany study area.

Wet condi tion

13. The wet condition is described as that from an excessively wet
veriod and during rain. The w,t condition is generally the worst con—

dition for vehicle cross—country mobility because of the high soil—

moisture content and associated reduced soil strengths. The assumption

of continuing rain makes the situation still less favorable because of

potential slipperiness on soils whose strength would otherwise be ade—

quate for traction and vehicle flotation.

9
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Dry condition
14. The dry condition is described as that from a dry period when

the surface is mostly dry and firm . It is generally the most favorable

condition for vehicle cross—country mobility.

Snow condition

15. The snow condition assumes that the terrain and trails are

frozen and uniformly covered by 10 in. of dry snow , which is a reason—

able maximum average depth for the area. Differences in snow depth or

characteristics in forested areas, or due to drifting snow, are not

considered.

Study Scenarios

16. During the HINO study , personnel from TRADOC schools and study
agencies designated movement routes at 1:50 ,000 scale for portions of

authorized TRADOC scenarios representing defense, attack, and delay

operations within the HIMO West Germany study area. They indicated

appropriate main supply routes ( MSR ) and secondary supply roads between

each combat unit and concurrent points of supply. Figure 2 shows an

example of the supply routes for part of the West Germany study area.

Similar routes were designated for a number of typical runs by combat,

combat support , and combat service support units. Table 3 sunima.rizes

some of the characteristics of the composite network of routes.

17. Because of the high density of secondary roads and trails in
West Germany, very little off—road operation was considered to be

required except under the local impact of enery action.

$ 
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PART III: MOBILITY PREDICTIONS

On— and Off-Road Mobility Predictions

18. The AMM1 was used to predict on— and off—road speed perfor—
mances for each of the study vehicles for dry, wet, and snow surface
conditions in the H IMO West Germany study area. The version of the AM?.!

( AMC-74x ) used in this study was the first—generation AMC-71 with a
number of significant improvements in the predictive algorithms. The

inputs to this model are vehicle characteristics and a quantitative

terrain description of the study area. The general content of the

terrain data base is indicated, and the detailed vehicle characteristics

and performance data for the study vehicles required for AMC—714X are

given in Appendix A.

19. The basic output data from AM?.! is the maximum feasible single

vehicle speed for a given vehicle in each road or terrain unit. The AM?’!
output data for the entire study area can be displayed directly as a

speed map or statistically as a speed profile. The output selected for

use in this study is the speed profile (Appendix B).

20. The off—road speed profile for a given vehicle, terrain, and
- 

- 
surface condition shows the average speed the vehicle can sustain as a

function of the percentage of the total area under consideration that it

avoids, under the assumption that it avoids areas posing the greatest

impediment to its motion. An example of off— road speed profile is given

in Figure 3. This sample speed profile shows, at point A , that the
Lockheed TDW9O1M, 10—ton cargo truck, 8x8/XM835 flatbed trailer can

average 11.7 mph while negotiating the best 80 percent of the terrain in
the study area and avoiding the worst 20 percent of the terrain in the
same area.

21. The on—road speed profile for a given vehicle , road (primary
or secondary road or trail), and surface condition shows the aver age

speed the vehicle can sustain as a function of the percentage of the

j  

total distance wider consideration that it avoids, under the assumption

12 
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A l l e

I HIMO West Germany Study Area Condition: Dry
I Vehicle: Lockhead TDW9O114, 10—ton Cargo

Truck, 8x8/XM835 Flatbed Trailer
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Figure 3. Off—road speed profile data
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that it avoids roads or trails posing the greatest impediment to its

motion. An example of an on—road speed profile is given in Figure 14.

22. The speed profiles for each study vehicle on the primary

roads, secondary roads, trails , and off—road terrain during the dry,

wet , and snow surface conditions in the Hfl.1O West Germany study area are

given in Appendix B, Tables Bi to B15.

23. There were no N000s on the primary and secondary roads. The

percent of off—road terrain and trails that was N000 and the reason for

NOGO for each study vehicle during the dry, wet , and snow surface condi—

tions in the HIMO West Germany study area are summarized in Tables

B16—Bl8.

Linear Feature Performance Predictions

214. The linear feature performance predictions were made using the

SWIMCRIT water—crossing model,2 the WACROSS methodolo~ r, a WES &igineer

Assistance Model,5 and terrain description of the linear features in the

HIMO West Germany study area. Due to the short time frame of this

study, linear feature performance predictions for some of the vehicles

were estimated from data for vehicles having similar characteristics and

performance. The characteristics of the study vehicles required for the

SWIMCR IT water—crossing model and the linear feature data required for

the SWIMCRIT are given in Appendix A.

25. The WACROSS methodolo~ r was used to determine (for each vehi—

d c , for three seasonal water stages, and for the area):

a. The mean number of stream crossings necessarily negotiated
per mile during cross—country travel.

b. The mean time required to effect a single crossing.

The methodo1o~ r , as applied, examined the WACROSS digitized linear

feature data for the areas covered by eighteen 1- by 22—km sample strips
across the area depicted on the central HIMO quad sheet (L5322). Nine

samples were north—south transects; nine were east—west transects.

Moving from one end of each transect to the other, the computerized .

process avoids crossings where possible without going outside the

114
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I HI MO West Germany Study Area Condition: Dry
Vehicle: Lockheed TDW9O1M, 10—ton Cargo

I Truck , 8x8/)04835 Flatbe d Trai ler
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transect bounds and, where crossings are unavoidable, selects the opti-
mum crossing site. A site, when it exists, where the given vehicle can

successfully cross without assistance is chosen as the optimum site.

Otherwise, the site chosen is one that requires a minimum of critical
engineer resources (dozers , bridges, etc.) to prepare for crossing. The

corresponding construction time required is computed based upon site

characteristics and added to an arbitrary waiting time of one hour . The
mean time required per crossing is then given by: (total construction

and waiting time for all crossings)/(total number of crossings). In the

tactical support role, vehicles are rarely used on single—vehicle

missions. In recognition of this, the crossing time assessed to a

single vehicle was taken to be 1/10 of the computed value, which is

equivalent to spreading the crossing “expense” among 10 vehicles. In

Appendix B , Table Bl9 summarizes the performance data for the study
vehicles crossing linear features (water—crossing). The product of the

mean time per crossing and the number of crossings per mile of off—road
terrain traversed gives a water—crossing coefficient having units of

hours per mile. This index provides a simple comparative measure of a
vehicle’s water—crossing capabilities in a given area. Consequently , a

vehicle ’s water—crossing coefficient can be expected to change from area
to area. Table B19 presents a listing of these coefficients for each
vehicle for each of the three surface conditions for the HIMO West - :

Germany study area.

Tactical Mobility Levels

26. The mobility performance of a vehicle is a complex function of
the vehicle characteristics, the terrain in which it is operating, and

the task it is required to do. Expressing mobility performance in a

minimal reduced set of comprehensible numbers to aid in making decisions
is a formidable task.

27. The WHEELS study defined three levels of tactical mobility.
These are listed in Table 14 along with the definitions for two further
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mobility levels (high-high uzid on—road mobility), which were added to
the HIMO study for completeness. In the HIMO study , each of the result-
ing five levels of mobility were also quantitatively described in terms
of the following statistical performance data:

a. Percent age of off—road travel expected of the vehicle .

b. The severity of expected off—road travel (in terms of
performance of the off—road terrain that should be
negotiable).

c. The severity of expected travel on trails (in terms of
the percentage of trails that should be negotiable).

In computing on-road speeds , separate predictions were made for primary
roads, for secondary roads, and for trails in accordance with constraint
c above. The percentage of on—road travel was subdivided into the same
categories according to the relative mileage of each found in the road

network for the area developed in the HIMO scenario play. Assignment

for each vehicle of proper percentages of total off—road travel, on
primary roads, on secondary roads, and on trails (Table 5) ,  along with
the appropriate corresponding values for mean speeds in each travel
category level, permitted calculation of an average mobility rating

speed that the vehicle could be expected to maintain area—wide in the

stated weather condition while performing missions requiring a stated

le iel of mobility. Procedures used to calculate mobility rating speeds
are described in Appendix C.

28. The mobility rating speeds for each of the study vehicles

during the dry, wet, and snow conditions and for the “all .” surface
condition , for each mobility level are given in Table 6 for the HIMO
West Germany study area. The mobility rating 3peeci for a vehicle for
the “all” condition was determined by taking the simple mean of the
rating speeds for dry , wet , and snow or dry , wet , and sand conditions .
This in effect gives equal weight to performance in each condition.
Because the three conditions do not prevail for each time period during
a normal year , this , in effect , assigns special emphasis to performance
in bad conditions (wet and snow or vet and sand), which , subjectively,
appears proper in the military context .

I-
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- . Missions Performed

29. The average one—way mission for the HIMO West Germany scenario

established from the HIMO scenario play is 18.8 miles. The number of

one—way missions completed during a. 10—hour day (no time allowed for

loading and unloading) was computed for each study vehicle , at each

tactical mobility level, and for dry , vet , snow, and “all ” surface con-

ditions as follows :

missions 
= [10 (

~
) x Mobility Rating Speed (b)] l8.8(mi~~~~~

)

= 0.532 x (Mobility Rating Speed)

(This number is simply truncated to a whole number to give missions - :

completed.) The number of missions completed is given in Table 7.
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PART IV: MOBILITY ASSESSMENT OF STUDY VEHICLES

30. The study vehicles were compared based on their mobility

rating speeds at the five tactical mobility levels and the percent NOGO
on trails and off road in the HIMO West Germany study area. The speed

profiles and linear performance data are reflected in the mobility

rating speeds and the number of missions completed in a 10—hr day is

directly related to the mobility rating speeds, therefore, they were not

included in this assessment.

31. Since the payloads of some of the seven cargo trucks towing

the XM835 flatbed trailer are different (paragraphs 6 —7 ) ,  comparisons of
the cargo trucks towing the XM835 flatbed trailer were made based on all

cargo trucks towing the XM835 flatbed trailer and on the 10—ton cargo

trucks towing the XM835 trailer. Cargo trucks towing the German Kasbohrer

and M31~5 flatbed trailers were all carrying a 10-ton payload and,
therefore, only a single comparison based on all cargo trucks towing

these trailers was required .

Tactical Mobility Levels

32. The mobility rating speeds for the cargo trucks towing the
three flatbed trailers at the five mobility levels (Table 6) are dis-
cussed in the following paragraphs.

On road

33. XM835 flatbed trailer. The TARADCOM HMTr, 1)—ton cargo truck

had the highest mobility rating speed of all cargo trucks towing the

XM835 flatbed trailer for all surface conditions. The Lockheed TDW9O1M,

l0-ton cargo truck had the lowest mobility rating speed of all cargo

trucks towing the XM835 flatbed trailer for the dry and wet surface
conditions . The M8l3 PIP, 5—ton cargo truck had the lowest mobility

• rating speed of all the cargo trucks towing the XM835 flatbed trailer

for the snow and the “all” surface conditions.
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314. Kasbohrer flatbed trailer. The TARADCOM HM’X’T, 10—ton cargo

truck had the highest mobility rating speed of all cargo trucks towing

the Kasbohrer flatbed trailer for all surface conditions . The Lockheed
TDW9O1M , 10—ton cargo truck had the lowest mobility rating speed of all
cargo trucks towing the Kasbohrer flatbed trailer for the dry, wet , and
“all” surface conditions. The Lockheed TDW9O2 , 10—ton cargo truck had
the lowest mobility rating speed of all cargo trucks towing the Kasbohrer

flatbed trailer for the snow surface condition.

35. M3145 flatbed trailer. The TARADCOM }IMTr, 10—ton cargo truck

had the highest mobility rating speed of all the cargo trucks towing the

M3145 flatbed trailer for all surface conditions. The Lockheed TDW9O1M,

10—ton cargo truck, 8x8 , had the lowest mobility rating speed of all
cargo trucks towing the M3145 flatbed trailer for all surface conditions.

Tact ical support

36. XM835 flatbed trailer. The TARADCOM HNTT, 5—ton cargo truck,

had the highest mobility rating speed of all cargo trucks towing the

XM835 flatbed trailer for all surface conditions. The M813 PIP , 5—ton
cargo truck had the lowest mobility rating speed of all the cargo trucks

towing the XM835 flatbed trailer for the dry, snow, and “all” surface

conditions. The M8l3 PIP also had the lowest mobility rating speed of

the cargo trucks towing the XM835 flatbed trailer for the wet surface
condition along with the Lockheed TDW9O1M, 10—ton cargo truck. The

Lockheed TDW9O2, 10—ton cargo truck had the highest mobility rating

speeds of the 10—ton cargo trucks towing the XM835 flatbed trailer for

the dry, vet, and “all” surface conditions. The TABADCOM HMrT, 10—ton

cargo truck had the highest mobility rating speed of the 10—ton cargo
trucks towing the XM835 flatbed trailer for the wet surface condition.

37. Kasbohrer flatbed trailer. The Lockheed TDW9O2 had the
highest mobility rating speed of the cargo trucks towing the Kasbohrer

• flatbed trailer for the dry and wet surface conditions. The TARADCOM

HMTT, 10—ton cargo truck had the highest mobility rating speed of the
cargo trucks towing the Kasbohrer flatbed trailer for the snow and “all”

surface conditions. The Lockheed TDW9O1M had the lowest mobility
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rating speed of the cargo trucks towing the Kasbohrer flatbed trailer

for the dry, wet, and “all” surface conditions, and the Lockheed TDW902

had the lowest mobility rating speed of the cargo trucks towing the

Kasbohrer flatbed trailer for the snow condition.

38. M3145 flatbed trailer. The TARADCOM HMTT, 10—ton cargo truck

had the highest mobility rating speed of all the cargo trucks towing the

M3145 flatbed trailer for all surface conditions. The Lockheed TDW9O1M,

10—ton cargo truck , 8x8, had the lowest mobility rating speed of all
cargo trucks towing the M3145 flatbed trailer for all surface conditions.

Tactical standard

39. XN 8 35 flatbed trailer. The TARADCOM HMTT, 5—ton cargo truck

had the highest mobility rating speed of the cargo trucks towing the

XM835 flatbed trailer for the dry, snow, and “all” surface conditions.

The Lockheed TDW9O2 had the highest mobility rating speed of the cargo
trucks towing the XM835 trailer for the wet surface condition and had

the highest mobility rating speed of the 10—ton cargo trucks towing the

XM835 for all surface conditions. The M8l3 PIP, 5—ton cargo truck had

the lowest mobility rating speed of all the cargo trucks towing the

xM835 flatbed trailer for all surface conditions.

140. Kasbohrer flatbed trailer. The TARADCOM HMTT , 10—ton cargo
truck had the highest mobility rating speed of all the cargo trucks

towing the Kasbohrer flatbed trailer for the wet, snow, and “all” sur-

face conditions . The TDW9O2 had the highest mobility rating speed of all

the cargo trucks towing the Kasbohrer flatbed trailer for the dry con—

dition. The TDW9O1M had the lowest mobility rating speed of all the

cargo trucks towing the Kasbohrer flatbed trailer for the dry, wet , and
“all” surface conditions. The Lockheed TDW9O2 had the lowest mobility

rating speed of all the cargo trucks towing the Kasbohrer flatbed trail-

er for the snow surface condition.

141. M 3145 flatbed trailer. The TARADCOM HMTT , 10—ton cargo truck
had the highest mobility rating speed of all the cargo trucks towing the

M3145 flatbed trailer for all surface conditions. The Lockheed TDW9O1M,
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10—ton cargo truck, 8x8, had the lowest mobility rating speed of all

cargo trucks towing the M31e5 flatbed trailer for all surface conditions.

Tactical high
142. XM835 flatbed trailer. The TARADCOM 1Th1TI~, 5—ton cargo truck

had the highest mobility rating speed of all the cargo trucks towing the
XM835 flatbed trailer for the dry, snow, and “all” surface conditions.
The Lockheed TDW9O2 had the highest mobility rating speed of all the

cargo trucks towing the XM835 flatbed trailer for the wet surface con-

dition and had the highest mobility rating speed of the 10—ton cargo
trucks towing the XM835 flatbed trailer for all surface conditions. The

~3l3 PIP had the lowest mobility rating speed of all the cargo trucks
towing the XM835 flatbed trailer for all surface conditions.

~3. ‘~asbohrer flatbed trailer. The TDW9O2 had the highest mobili-

ty rating speed of all of the cargo trucks towing the Kasbohrer flatbed

trailer for the dry, wet, and “aLl ” surface conditions . The TARADCOM

HMTT, 10-ton cargo truck and German MAN , 10—ton cargo truck had the
highest mobility rating speeds of the cargo trucks towing the Kasbohrer

flatbed trailer for the snow condition. The German MAN , 10—ton cargo

truck had the lowest mobility rating speed of the cargo trucks towing

the Kasbohrer flatbed trailer for the wet and “all” surface conditions.

The TARADCOM HMTT, 10-ton cargo truck along with the Lockheed TDW9O1M

had the lowest mobility rating speed when towing the Kasbohrer flatbed

trailer for the dry surface..condition.

L14 . ~‘3~~5 flatbed trailer. The German MAN , 10—ton cargo truck had
the highest mobility rating speed of all the cargo trucks towing the

M~~5 flatbed trailer for the dry surface condition. The Lockheed

1’O’~9O1M had the highest mobility rating speed of the cargo trucks towing

the M3145 flatbed trailer for the wet and “all” surface conditions. The

Lockheed TDW9O1 , 10—ton cargo truck , and the TARADCOM HMTT, 10—ton cargo
truck , had the highest mobility rating speeds for the snow surface

condition. The lowest mobility rating speed for all cargo trucks towing

the M3145 flatbed trailer were the TARADCOM }iMTT, lO—tr’n cargo truck,

during the dry surface condition and the German MAN , 10—ton cargo truck, - :

during the wet, snow, and “all” surface conditions.

L 

~~~ 
- •  

~~~~~~~~~~~~ -•
-
~~~~

- - -
~~~~~~~~~~~~ .::



-- _ - •  - - ---.- - - - -

High-high,

145. xM835 flatbed trailer. The Lockheed TDW9O2 and TDW9O1M had

— the highest mobility rating speeds of the cargo trucks towing the XM835

flatbed trailer for all surface conditions. The M813 PIP, 5—ton cargo

truck had the lowest mobility rating speed of the cargo trucks towing

the XM835 flatbed trailer for all surface conditions.

146. Kasbohrer flatbed trailer. The Lockheed TDW9O2 and TDW9O1M

had the highest mobility rating speeds of the cargo trucks towing the

Kasbohrer flatbed trailer for all surface conditions. The TARADCOM

HMTT , 10-ton cargo truck and German MAN, 10—ton cargo truck had the

lowest mobility rating speeds of the cargo trucks towing the Kasbohrer

flatbed trailer for all surface conditions.

147. M 3~45 flatbed trailer. The TDW9O1M, 10—ton cargo truck, had

the highest mobility rating speed of the cargo trucks towing the M3 145

flatbed trailer for the dry , wet , and “all ” surface conditions . All the

cargo trucks had the sane mobility rating speed when towing the M3145
flatbed trailer during the snow surface condition. The German MAN , 10—

ton cargo truck , and TARADCOM HMTT, 10—ton cargo truck , had the lowest

mobility rating speeds for the dry , wet , and “all ” surface conditions .

Percent NOGO on Trails and 0ff—Road

L~8. A NOGO situation is predicted when a vehicle configuration is

immobilized w±der its own power and requires engineering effort, such as

winching and towing , to continue. Only the trails arid off—road terrain

contain NOGO situations (Table B12-Bl8).

Trails

149. XM835 flatbed trailer. None of the cargo trucks were iramobil-

ized towing the XM835 flatbed trailer during the dry condItion. The

TARADCOM HMTT, 10—ton cargo truck, Lockheed TDW9O1M, 10—ton cargo truck ,

and Lockheed TDW9O2, 10—ton cargo truck were not iimnobilized towing the

X.M835 flatbed trailer during the wet condition. Other cargo trucks

towing the XM835 flatbed trailer were immobilized on 1.5 percent or less
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of the trails. The M813 PIP, 5—ton cargo truck towing the XM835 flatbed

trailer was immobilized on 7.0 percent of the trails during the snow

condition. Other cargo trucks towing the XM835 flatbed trailer were not
immobilized on trails during the snow condition.

50. Kasbohrer flatbed trailer. None of the cargo trucks were

immobilized towing the Kasbohrer flatbed trailer during the dry surface

condition. All study vehicles were immobilized on between 1.5 and 2.9

percent of the trails during the wet surface condition. Only the

Lockheed TDW9O2 was immobilized towing the Kasbohrer flatbed trailer

during the snow surface condition.

51. ~3145 flatbed trailer. None of the cargo trucks were immobil-

ized towing the M3145 flatbed trailer during the dry condition. All

cargo trucks towing the M3145 flatbed trailer were immobilized on 1.5

percent of the trails during the wet surface condition. The TARADCOM ,

10—ton HMTr, towing the M3145 flatbed trailer, was immobilized on 0.5

percent of the trails and the other trucks towing the flatbed trailer

were immobilized on 1.5 percent of the trails during the snow surface

condition.

Off- road terrain

52. XM835 flatbed trailer. The Lockheed TDW9O1M, 10—ton cargo

truck had the lowest percent NOGO of the cargo trucks towing the XM835

flatbed trailer in off—road terrain during the dry, wet, and snow con-

ditions. The M813 PIP, 5—ton cargo truck had the highest percent NOGO

of the cargo trucks towing the XM835 flatbed trailer in off—road terrain

during the dry , wet, and snow surface conditions .

53. Kasbohrer flatbed trailer. The Lockheed TDW9O2, 10—ton cargo

truck had the lowest percent NOGO of the cargo trucks towing, the Kas—

bohrer flatbed trailer in off—road terrain during the dry s~~face condi-

tion. The Lockheed TDW9O1M , 10—ton cargo truck had the lowest percent
NOGG of the cargo trucks towing the Kasbohrer flatbed trailer in off—

road terrain during the wet and snow surface conditions. The other 10—

ton cargo trucks had about 2.0 percent more NOGO than the Lockheed

TDW9 O1}4, 10—ton cargo truck and the TDW9O2, 10—ton cargo truck when
towing the Kas~ohrer flatbed trailer at all surface conditions.
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5 14. M314 5 flatbed trailer. The TDW9O1M , 10—ton cargo truck , towing

the M3145 flatbed trailer had the lowest percent of the area NOGO for the

dry, wet , and snow surface conditions . The German MAN , 10—ton cargo

truck, and TARADCOM HMTT, 10—ton cargo truck had about 2.0 percent

more area NOGO than the TDW9O1, 10—ton cargo truck when towing the

M3145 flatbed trailer .

Summary Assessment

Mobility rating speeds

55. The TARADCOM HTvITT, 10—ton cargo truck had the highest mobility

rating speed of the cargo trucks towing both the XM835 flatbed trailer

and the Kasbohrer flatbed trailer for all surface conditions of the on—

road tactical mobility level. The TARADCOM HMTT, 5—ton cargo truck had

the highest mobility rating speed of the cargo trucks towing the XM835

flatbed trailer during most surface conditions of tactical support,

tactical standard , and tactical high tactical mobility levels.

56. The TD’W902, 10—ton cargo truck had the highest mobility rating

~speed of the 10—ton cargo trucks towing the XM835 flatbed trailer for

most surface conditions of tactical support, tactical standard, tactical

high, and high—high tactical mobility levels. The mobility rating

speeds of the Lockheed TDW9O2, 10—ton cargo truck were significantly

hi gher than the TDW9O1M, 10—ton cargo truck when towing the XM835 flat—

bed trailer for most surface conditions at the on—road , tactical support,

tactical standard , and tactical high tactical mobility levels.

57. The TD~902, 10—ton cargo truck had the highest mobility rating
speed of the cargo trucks towing the Kasbohrer flatbed trailer for the

dry and wet surface conditions of tactical support, dry surface condi-
tion of tactical standard, and dry, vet , and “all” surface conditions of
tactical high tactical mobility levels. The TARADCOM HMTT, 10—ton cargo

truck had the highest mobility rating speed of the cargo trucks towing

the Kasbohrer flatbed trailer for the snow and “all” surface conditions
of tactical support; vet, snow, and “all” surface conditions of tactical
standard ; and the snow surface condition of tactical high.
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58. The M813 PIP , 5—ton cargo truck had the lowest mobility rating

speed of the cargo trucks towing the XM835 trailer for most surface

conditions of all tactical mobility levels. The mobility rating speed

of the German MAN 10—ton cargo truck, towing both the XM835 and Kasbohrer

flatbed trailers , was usually somewhere between lowest and highest speed
for most tactical mobility levels .

59. The TARADCOM HMTT, 10—ton cargo truck, had the highest mobility

rating speed of the cargo trucks towing the M3145 flatbed trailer for all

surface conditions of the on—road , tact ical support , and tactical stan—

dard mobility levels. The Lockheed TDW9O1M had the highest mobility
rating speed of the cargo trucks towing the M3 145 flatbed trailer for
most surface conditions of the tactical high and high—high mobility
levels. Mobility rating speeds are not available for comparing the

TDW9O2, 10—ton cargo truck, with the TDW9O1, 10—ton cargo truck, towing
the M3145 flatbed trailer; however, similar improvement in mobility

rating speed of the TDW9O2 over the TDW9O1 towing the Kasbohrer would be

expected.

60. All the 10—ton cargo trucks towing the 143145 trailer during

the snow surface condition had lower mobility rating speeds when towing
the XM835 and Kasbohrer flatbed trailers. This increase in mobility

rating speed for the 10—ton cargo trucks towing the XM835 and Kasbohrer

flatbed trailers during the snow surface condition is due to the in-
creased weight on the powered axles caused by installation of a heavy

crane on the 10—ton cargo trucks towing the XM835 and Kasbobrer trail-

ers. The M818, 5—ton tractor, towing the M87l lowbed trailer, had a
lower mobility rating speed for the dry, wet , and “all” surface condi—
tions of all tactical mobility levels than all the cargo truck/flatbed
trailers used in this study; and only the M8l3, 5—ton cargo trick tow-
ing the XM835 flatbed trailer had lower mobility rating speeds during
the snow surface condition. All of the 10—ton cargo trucks towing the
XM835 flatbed trailers had higher mobility rating speeds for all surface
conditions and tactical mobility levels except high—high than when tow— t
lag the Kasbohrer flatbed trailer .
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Percent NOGO
61. All the 10—ton cargo trucks towing the M345 flatbed trailer

were immobilized, more than 10 percent during the snow condition . How-
ever , the additional weight of a heavy crane would likely decrease NOGO
for all these trucks during the snow surface condition.

62. The M8l3 PIP , 5—ton cargo truck towing the XM835 flatbed
trailer was immobilized in more than 10 percent of the off—road terrain
for the wet and snow surface conditions . The TABADCOM NMTT, 5-ton cargo
truck towing the XM835 flatbed trailer was iimnobilized in more than 10
percent of the area in off—road terrain for the wet surface condition.

The TARADCOM HMTT, 10—ton cargo truck towing the Kasbohrer and M3145
flatbed trailers was immobilized in more than 10 percent of the area in
off—road terrain for the wet surface condition. The German MAR, 10—ton
cargo truck towing the M3145 flatbed trailer was also immobilized in more

than 10 percent of the area in off—road terrain for the wet surface

condition.

63. The Lockheed TDW9O1M, 10—ton cargo truck and the Lockheed

TPW9O2, 10—ton cargo truck were generally immobilized about 2 percent
less in the off—road terrain than the TARADCOM HN~I’T, 10—ton cargo truck

and the German MAN, 10-ton cargo truck when towing the M835 and Kasbohrer
flatbed trailers . The Lockheed TDW9O1M , 10—ton cargo truck towing the

M3145 flatbed trailer was immobilized about 2 percent less in off—road

terrain than the TARADCOM HMTT, 10—ton cargo truck and the German MAR ,
10-ton cargo truck towing this trailer.
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Table 1

TACV Addendum Study Vehicles

M8l3 PIP , 5—ton Cargo Truck , 6x6/XM835 Flatbed Trailer
TABADCOM HM~1’r, 5—ton Cargo Truck , 8x8/XM635 Flatbed Trailer*
German MAR , 7—ton Cargo Truck , 6x6/XM835 Flatbed Trailer
TARADCOM HMTT , 10—ton Cargo Truck, 8x8/XM835 Flatbed Trailer*
Lockheed TDW9O1M, 10—ton Cargo Truck, 8x8/XM835 Flatbed Trailer*

Lockheed TDW9O2, 10—ton Cargo Truck , 8x8/XM835 Flatbed Traller*
German MAN , 10—ton Cargo Truck , 8x8/ XM835 Flatbed Trailer*

TARADCOM HMTT, 10-ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer*

Lockheed TDW9O1M, 10—ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer*

Lockheed TDW9O2, 10—ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer*

German MAN , 10—ton Cargo Truck, 8x8/Kasbohrer Flatbed Trai1er~
Lockheed TDW9O1M , 10—ton Cargo Truck, 8x8/M3145 Flatbed Trailer

German MAN , 10—ton Cargo Truck , 8x8/M3145 Flatbed Trailer

TARADCOM HMTT , 10-ton Cargo Truck/M3 14 5 Flatbed Trailer

M8l8, 5—ton Tractor, 6x6/M87l Lowbed Semitrailer

* Modified/heavy crane moved to rear .

—

~~~



L - _______

Table 2

Important Char acteri .t ics ~~ ~~~j~~ icle5

Gr oss _........ .!

Vehicle Wheel Ground Approach Dej art ure Fine-

Weight Baae Power to Weight Cleara nce Angle Angle Gr a ined

Vehicles lb in. ~~igine Ratio , hp/ton in. deg ~~~~ __  Iran JDJ,C~ ... ,__ .

M813 PIP. 5-ton Cargo Truck , 40. 2
6x6/DA835 Flatbed Trailer 49, 439 178 lOlL 250 CummiflS 10.1 10.5 146 34 Mt 654CR

TAEADCOM HMTT , 5—ton Cargo Truck ,
8x8/XM8 35 Flatbed Trailer’ 47,424 148 6v53r 12.7 15.0 50 73 ~#~5OZR Allison 29 .0

German MAN , 7-ton Cargo Truck .
6x6/XM83 5 Flatbed Trailer 57. 023 169 F8L413 11.2 16.5 140 40 ~

TARADCOM ilR4’I’?, 10—ton Cargo Truck ,
8x8/XM8 35 Flatbed trai1er’~ 71 .552 190 Detroit Diesel 12.3 12.5 45 45 Allison HTT400 3~ 7

8 V92TA
Lockheed TDW9O1M • 10—ton Cargo Truck ,

8x8/XM835 Flatbed Tr ailer ’ 69 ,182 202 Detroit Diesel 8.~ 13.2 54 58 Alli,00 MT65OD 36.0
6Vs 1T

Lockheed TDW9O2 • 10—ton Cargo Truck .
8x8 F1M835 Flatbed Trailer” 72 ,982 2114 8V92T—90 3.1.8 14.0 54 54 P1750 DR Allison 26.2

German MAN , 10-ton Car go Truck ,
8x8/IO1835 Flatbed Trailer” 73,182 210 Kloeckner.}IUmbOldt 9.6 15 .5  46 .5 45.3 labored Fa br ik Fr iedrolCh

Deut a 8F 8L4l3 shafen AG S6—90
TARADCOM UMTT , 10—ton Cargo Tru ck ,

8x8/Ksabohrer Flatbed Trailer” 84 ,318 190 Detroit Diesel 10.3 12.5 45 45 Allison HT7 400 38~ ’
SV92TA

Lockheed TDW9O1M , 10—ton Cargo Truck ,
8x8/Ka abohr er Flatbed Trailer ” 81 .948 202 Detroit Diesel 7 , 5  13.25 54 58 Allison MT6 5OD 36.2

6v53’r
Lockheed TDW902 , 10—ton Cargo Truck ,

8x8/X14835 Flatbed Trailer5’ 85, 748 214 8V92T—90 10.0 14.0 ~4 ~4 fl’1750 119 Allison 25.8
German MAN 10—ton Carg o Truck ,

8x8/K.sbohrer Flatbed Trailer” 84 ,246 210 icloeckner—Hurnboldt— 8.’. 15.5 46.5 45.3 Zsbnrad Fabr ik 9’rie d r ucb— 1 2 . 3

Lockheed TDW9O1M , 10—ton Cargo Truck , 
Deut a 8F8L 413 abate s AG 26—90

8x8fM3 le 5 Flatbed Trailer 83, 460 160 Detr oit Diesel 7 .2  13.25 54 58 Alli son MT6 5OD 11. 1

6v53r
German MAN , 10—ton Cargo Truc k ,

8x8/M 345 Flatbed Trailer 87. 460 211 IHDBF8L413 8 .1 15.5 46 .5  45 Zahnrad Fab r ik F r ied r -~~h—
sisfe n AC s6—90

TARADCOM EM’I’T , 10—ton Cargo Truck .
8x8/M3 45 Flatbed Trailer 85, 830 190 Detroit Diesel 10.3 12.5  45 45 Allison NT74DD

8V92TA
M818 , 5—ton Tractor , 6x6/M871

Lowbed Semitr a iler 81 .555 167 Nl{L—250 Cuzim~ins 6 .1  11.5 35 90 5—Spe ed Manual ’

• Estimated speeds. 
—1

“ )IodifiSd/he*’7 crane aoved to rear of tr uck.
t Bpsctfie .04.1 n ber not available.
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Table 2

l.port an t Char acteri stic, of ~~~~~~~~~~~~~~~

Kin i.s.o 
— 

Bpeeds for Obstacle

Grow,d Approach t)eIert ure ~~ - arse- ~~~~~ Obetacl. l.igbt a at l I z—wa ” Speeda ror
1 u.er to Weight Cl.arancs Angle Angle ralr.el , r n~~.,’ - ~~~~~ ~~~~~~~~ 

Indicated rma ele,,tious
______ Ratio • hp/ton in. dag — ~~~~~~~~~~~~~~~~~~~ J~1~-_~ ~~~~~~~ ~~~~~ — _...L. ...AL -_L. _L. ...L..

Nina 10.1 10.5 .6 34 Mt ~ .02 r~ . 55 100.0 30.2 - . • ~~.. 8.o ‘.7

12. 1 15.0 50 73 ~ 
-
~~ A : : 1 . - f  29 .0 .~~. - 55 . 2 . 0  . 2 . .  19 .2 18.8 13.0 10.5

1 1 . 2  16 .5 40 40 zr ~~~ ~~ ‘ ~t~ ’o 5 .  .“ .3 17. 12 9 .08  lu .9 e. 2 5 . 9

S l  12. 1 12 .5 14 5 145 A1 ls-:. Ifil- . - 1 12.7 52.1 55 ~.0 22.5 6.0 13,5 5,7

8.7 11. 2 54 58 Allison ~ ~~ ~ ~ 5 .. .2 100.0 , .2 .‘ 9.0  8.0

1.1.8 3.4 ,0 51. 54 111750 DR Allison ~~~~~ ~O . -4 55.~ (u. .5 .0.. 17.1 li.L 15.0 15.0

.1 • . 55 100.0 100 .0 9.0 13.0 9 . 5  9 . 5
k boldt— 11. 12 15.5 46.5 45.3 ~~sj~~~r . l  laIrik Fr1.  j r~~~I.-

~413 
shares AG

~Ie1 10.4  12 .5 4~ 45 Allison WrT.1i ~~
- . ‘ 2 5% 100.0 20.5 4 .~ 13.5 5.’ 5.

eeel 7 5  1 3 . 5  51. 58 A l lI son ~~~~- - 8 - . h I  .2 55 120. 0 100.0 . 1 ’  .0 8.0 8.0

10.0 1.4.0 51. 54 111750 DR Al l i son 4 .~~ .‘.
~~ 55 O’~.5 sb .u  .47.1 I.8.s 1.5.0 a. -) ...

.N,aboldt— 8.4 15.5 46.5 4 5 ,3  nj~,r,1 F a I r I S  F r i ’  l r - .’t. - , . 5 8 %  - 1  . 20.0 100.0 ~ . .  I ~.o 8.5 8.5
I sh.ten AG -

lesel 7.2 13. 5 51. 58 Al l i son  ~~~ 
. 1 . - ~~~~~ 1- . ’ 100.1 100 .0 ;. 1 :12.~ 8.0 8.0

3 8,1 15.5 1,1 . 5  4~ Z.abnrad 11 r F r l . l r - , - o —  84 .7  T~~. - ‘ 2 . 100.0 100.0 9.0 13.0 8.5 8.5
1u V’, AG : 1 4 — 9 -

~ ea e1 10 . 4 12.5 45 4~ A illow ?fl’7401, ~~~~~ ‘ 2 5. - . 100.1 20.5 6.0 1.5 5.7 5 .7

~~~~1ns ~.1 11.5 35 90 ‘ .1~ e~~1 M&nuad ~~.1 ~~~0 )~ .0 - 1 . 0  13.6 7 . 3  9. 0 7.5 6.5

_________ — 
.53’ 4,,
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Table 3

Characteristics of Composite Route Networks

Study Area Features Wes t Germany

Total distance, miles 1678

Number of links* 2184

Average link length, miles 0.77

— Composition of network, percent
Superhighways 3.1

Primary roads 21.1

Secondary roads 61.4

Tertiary roads and trails 14.3

0ff-road traverse 0.1

100.0

* A link is the route joining t”o route intersections or route end points.
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APPENDIX A : DATA USED TO CHARACTERIZE THE STUDY VEHICLES AND
A BRIEF DESCRIPTION OF FACTORS USED IN DESCRIBING HIMO

WEST GERMkNY AND MID-EAST STUDY AREAS

Vehicle Characteristics and Performance Data

1. Extensive data are required to characterize a vehicle to pre-

dict its performance with the AMM arid SWIMCRIT/WACROSS water—crossing

models, These data for the st.:dy vehicles are given in Tables Al—A6.

2. Tractive force—speed relations determined from test data con-

ducted at Aberdeen Proving Ground (APG ) were used for most of the study
vehicles. The tractive force—speed relations for the TARADCOM HMTT, 5—
ton cargo truck were obtained from TARADCOM axid those tor the Lockheed

TDW9O2, 10—tori cargo truck were obtained from Lockheed.

3. Ride dynamics data for the TARADCOM HMTT , 10—ton cargo truck

German MAN , 10—ton cargo truck, and Lockheed TDW9O1M, 10—ton cargo truck

were obtained from WES test data. Ride dynamics data for the Lockheed

TDW9O2 were obtained by WES using suspension data and the ANM Dynamic

Submodel .6 
Ride dynamics data for the TARADCOM HMTT, 5—ton cargo ’truck

were obtained by T.ARADCOM. The M813 PIP, 5—ton cargo truck has a sus—

pension system similar to that of the M813A1 and, therefore, was as-

signed the measured ride dynamics data of the M813A1.

Terrain Data

t~. A detailed description of the procedures used to describe the

ILIMO West Germany study area for use with the AMM is given in the lIMO

study. The terrain and road factors required for the (ANC—7ltX) SWIMCRIT/

WACROSS water—crossing prediction models are given in Table A7 to show

the content of the data required for these models .
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O ,~~.r •f .0.1N. — 3 I. 3
9 V.ht oh. clOth 1.. 96 98 97.6

00 V.Mn0. i.m5th 1.. 523.8 503 5 0 6 1 .  5 6 2 . 2  593

10 ~~~~~ ‘.04th 0.’ •o.,i onl ti re n j . , t ’- In,  10.0 06 .7  13
12 .‘v ~~~ 0 c07e.  am - ..0 o~,e..  r .41 .0 in .  20 20 2 1.5
13 -— on0n,.’~ 7~~,-e - -r e n ,  .00~ - - ~e.-1 ’- .c,S ry p. i 55 15 51 30.0 20,

LI I , r .n ~~~~-7y .40 42~ -o~~~~r.~ k e.i or ‘. - ,oO-o r  •q in 6 8 6 8

15 5 640cr It -  g~~: ro.-k or ,h.~. 5 0 0 0 0

12 i eh Io I . g.’oond 010.5.4.6. .2 th a OC ” r 20.  19.5 20 23 22.5 30.
of gn.t..t Vh..1 Sp04n

11 Mini am schiol. groon4 cl.os. o. in ,  10.5 23 i 6 5  12,5 03 ,
16 Near .,,. 1 olonrmoo e (vert t c.l ole.ronve of 1.~. C8 35 33 35 ’5

e.0101.. t.’..iling edge)
19 O eb i001 dep04’tm’* .ngl. deg 31. 73 o .5.0 58,
20 0.21010 .pprn oh onglo deg 06 50 00 05.0 52 ,
21 L..Cgtk of trark on groond or wheel dioneter In.  22 51 .8  19 52. 0 52.
22 Hei ghI of vehiel. ponh har . bosper or ie.ding in .  06 35 06 2 2.5  32

23 DI. t .4oo. b.tw: en float ~~~ 1~~ t wheel in. 205 206 202.8 21.8 260,

26 Hort.o,nt,1 di.t...ce tram the center of in. 118,2 12 3 . 5  116.7 - 01. 2
gr.Vity to t he front wh en; center lines

25 Vert ic.i di.t~~ c. Cram the 5.nt.r of 1.. 30.6 3,. 0 3 , 3  36.2 38
40 .0117 to th. rO.d wh eel Oente r line.

26 I4.s t.am 4290. ‘_,tne ,o •dj noen t nheel cente r 10. 051 .5 ‘.3 11 , 6 132

21 Vert in.)  dC~ t0n oe ton, the gOomod to t , ,r  in.  50.0 22. 41 23.7 23 22,
cent er Of the rear 026401 (t i ler or ,çr :kv5
fo r tr ark ed vehicle)

78 Trar k t h iokoes,  p lo. the r.8t ... of th e rear in.  00 NA NA
Idler or ep0000et

29 80.4 02nd rkolue plUo trtck thiokd e, in. NA NA NA NA
30 a m )  rollinO rad io. of t ir e (coos.— in. 20 22.8 23 .7  23 22,

0064.2,7 tire pr fl.Ure ) or Npr000et
p it ch radio.a (.p r neket p it vh 41.12)

31 Hei ght of rig I d point ,...d to deteredoe ap— in , 30 .2 35 36 30.0 36,
pros.oh .ogIt

32 Mar,imam brnkio,g force the vehicle devel oo- 2, - 25 2 . ’ 32 ,125 .1,’5~ . ‘ 2 3
33 Loaded nhVe l detI .e0tton (.t sari tire S 25 ‘ 25 25 25 25

01. DI.tarc. vebln ’e .pon. befor e .ignift oon t i~~, 20 26 22. 5 26 26.

M,oieo.u f r ,oe  th. p0,22.0 000 w I S S n t t r , ) k’ p. 33 0 1, . )  53
‘6- 34s,int64 Sole lcnilgroee vehicl e 001 ,0 121 —— 0.3 ),  - . , ~ .3 3  0 .2 8 0
37 Vehic le rated hor,e600e r per ton hp/ ton 00 . 1  1.- .~~ 11.2 12.3 5
38 Tr .n.aieeinn type (0  — •otoontto , 1 • mononl ) _— 0 0 1 0
39 Final drive gonr .‘.t lo —— 6.~~0 4 1 7 , ‘ ‘  6
00 Finni drive gnar effioien c)’ —— 0. ’) 0,9 0. 02 - ‘.- 0
1.1 No.ber nf  ge.r r .tIO. —— 10 00 6 5
22 Toan.n0.,ion Nff ioi.000 -— 0.0 0.9 0,92 0
I. 3 3en r rntl ,,  For .tody vehi cle, (de,cendt ng order) — —~~~~ — —, — 7.11. 22
k), r5)ltoc ‘- ‘r o e  ( lb . )  — ‘.ehiole epeed )ep h )  — ______________________________________________________________ _________________ — 5.3 . 63............... .

-.5 V& ’icle n povl . . ‘ - 1,0~ 
‘v~h) - —— — 7.7,. k2~~~~~~~~- b O O n - i c  h ’ lght  b , .  r~~,.tI-n r

26 ‘1 e .3300.’n tO 0—12110 .p ev- . s -v i ’. — , , r F . c r  — —  ‘.01. 4’
‘oJ Ø, r .eaU r. . n t I o , s t~~, c o , . S n . ’

07 2 0 0 1 5 )  ‘vat ‘5~ ra. - 7 r r t , S , . -, required For nb;. i~ - —~~~~to’.) (crc

‘I, I - “S • /h. ’tv-y coin. moved to rear NC tr64ck ,
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table 21
Vehicle  C)Curacterl,’icn Vend in A~~~ Mobil i ty  Model (A394j

11813 PIP TAi4ADC~~I IDII’lI leo”..,, 1411 703220011 01Ff Lookheed TDW9O1JI ~~~~~~ ow~ 2 0..’. ~~ MM 7304320044 IN8I’T
m.’ 5—ton Cargo Truck . 6s61 5—ton Cargo Truck , BoAt 7-ton C.,rgo Truck, An 6 10—ton Cargo Truck, 808/ li—to n Cargo Truck , 8z8/ 10-ton Cargo Truck , 8,8/ ’ 10—ton Cargo Truck , 8.8/ 10-ton Cargo Truck , 8n8/

~~ 024835 ?‘l.tbed Trailer ~~l835 Flatbed Trailer • ~~~35 Flatbed Trailer 024835 Flatbed Trailer ’ 024835 Flatbed Trailer 4 02I8.3~ Flatbed Trailer’ XNI3 SFlatbed Trailer ’ Kalbobrer P1.Lb.d Tre.il.L’

1 1 1 i 1 
j 1 1

49 ,039 ~~~~~~~ 5 , 2 2 3  ‘ . . ‘ - 69,082 72 ,982 731 82 ~ ., 318
NA NA NA 340 Ilk NA IA

NA NA NA NA NA NA NA
- 12 10 18 16 16 12 18 16

250 300 3 .  41.0 3(0 1.30 355 .1.0

- 10 I 8 8 8 8 8
3 1. 1. I. 3. 1.

96 98 9 7 8  ‘11 , 5 96 112 97.8 98
525 .8 503 556 . 4 5415 ’ 593 597 617.0 612
11.0 16,7 1E- . 16.7 23. 14 .5 i6.7
20 00 21. 5 ‘C . 20.0 20.5 20.0 20

- 55 15 51 30 , , 20.0 15 05.0 30
in 6 8 6 6 8 8 8

- 0 0 0 0 0 0 0

09.5 24 23 22.5 30.3 37 2 3.2  22.5

• 1 0 . 5  15 16.5 12.5 13 .25  II, 15.5 12.5
28 35 33 35.5 36.0 37.5 32.0 35.5

II 73 ,.,j 45.0 5 8 .3  53. 3 , 5 .3  45
1.6 50 .2 3, 5.0 5h. 3 53. 46.5 25

5i.8 ,m 52.0 52, 0 5!. 47.5  52
a. -.41 35 ‘6 4 2 , 5  34.0 31. 29.0 1.2.5

a. 205 206 202.8 21.8 260.0 273 275 ,0 248

a. 2 1. ‘ . 5  116,1 - 1 3 3 . 2 ;l ,1. , 5  138.3  150.5 11.1 .9

a. 30.6 30 4 3 , 3  32 .2 34 31 ,2 39.6 3i. ,2

tn 151.5 90 11 . ’ .) ,  132 141. 155 044 .0 132

- 20,0 yy. 8 2 3 .7  23 22.0 23. 5 22.0 23

NA Ilk Nd NA NA NA NA NA

.664 , *0 NA NA NA NA Nd NA NA

to. 20 .2.8 2 3. 7  2 3 22.0 2 1 . 5  22.0 23

~*n. ,o . 0 35 ,
~, 

38, 0 3 1 . 0  3’. 29.0 38

lb ‘o • “ - ‘ , . .1 32 .525 1.0 .550 42 ,653 45. 700 ~5, 853 ‘.4 ,230

- 0 20 .‘) 25 25 25 25 25 25

*64. 20 .3- , ‘..~ 
26 26.0 59 20.0 26

bip. 33 , .. ~~~~ 
56 0.0 5 . i  57 55.7

- -- 3 , 33. - 3 ~3 0.28 ~.29 0. 27 0.270 0.30

- 12, 1 - . ‘ 1 1 2  12 . 3 6. ’ 11,8 9 .6 10.3

0 0 1 0 0 0 1 0

— 6. 1.1. 6. 1.’ 6.13 5 , 57 6,90  6.17 6.73 5.57

— ‘1 . 1 0.0 0,92 0.90 0,90 0.9 0.92 0.90

10 10 6 8 5 00 6 8

0. 0 0.9 0.92 0,90 0.85 0.85 0.92 0.90

— ~~~~~~~~~~~~~~~~~~ 
_.-_ ___________ Table I ____________________ __________________________________________________________

— ______________________________________________________ —~
_ Table 0 - _

—— ~~~~“ T a l l y  Al. —~~~~~~~~~

-— Tnble A5 — I

________________________ Table A 6 - - ~_....,.,,,. ...,.. .... __ —.—-. _________________________________________________________________
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Tab le Al (Ccn,1o003

Dimen• li-ton Cargo Tr uck , 6u8/ 10-ton Cargo Truck . 8,8/ 10-ton Cargo Truck , ‘- . 10—ton

Id,nti fica tion 5~~3,,, Ka.bohrer Flatb ed Tr.,iler’ Kachohre r F1a tbe&27~N9J,N~~. !)01t~ t ~la5~~~~Tr er

1. Vehicle tlpe (IV~ 4 • 0 for tra cked and 1 for — — 0

‘he.l.d) 83,
2 000.. v.hicl. eelght 14, 81 ,93.8 85, 748 1- . ,,’.

3 Track type ( NFL • 0 for flen ibli and 1 for NA Ilk NA hA

girdsr in.d )
Grouser kelgbt for track. NA NA NA

5 710. ply rating — - 16 12 16
6 iron, rated horsepower bhp 300 430
7 lIumber of tracks or tire. — — 8 8
8 Number of anl.a -— 1. 4 -

9 Vehic le width in.  98 112 9°
10 Vehicle length in.  639 .5  643.5
11 Track width or noninsi tir e width in.  16.7 24
12 wheel ri* dlsmete( on road wheel rsdi~ , in. 20 ~, 1 , 5  20
13 R.c~~~~ nde d tire pre .a,.r. (cro,.—000ntry ) pci 20 15
14 Are. of one—track shoe (trucked ) or nucher sq in. 8 8 8

of wheel. (wheeled) ( dual, a, one) or
15 Number of bogiee (tr a cked) or chain — — 0 0 0

indicator wheeled (0 5 no chain . ;
1 — chain. (

16 Vehicl, ground clearance at the center in. 30 37 23 .
of greateat wheel span

17 Minimum veh icle ground clearance in .  13.2 lb 15.5
18 Near end clearance (vertical olear ns.oe of In .  36 37.5 32

rehicle ’, trailing •dg,(
19 Vehicle departure angl. d.c 58 51.
20 Vehicle approach angle dog 54 51.
21 Length of t rack 00 ground cv wheel diameter i n .  52 5!. ‘.7. 3
22 Neight of vehicle puehhar , bump er or leading In.  34 31. 29

edge
03 Distance between fir n t and l.. t wheel In. 260 273 215

center lines
24 Nori.nntal distance from the center of in. 148.2 138.3 150.’

gravity to the front wheel center linen
25 Vertical di.ta,ce tr am the ceoter oC in . 3!, 3 1 . 2  39.6

gravity to the road wheel 0.nter linen
26 Ma cloam •pa.n between adj acent wheel center in. 1’.!~ 155

line.
27 Vertical ii.ta nce froo. th. ground to the in.  22 21 .5 22

center Of the rear wheel ( A d l e r  or sprocket
for tracked vehicle)

28 Track th ioknee. plu. the r.diu, of the rear in. Ilk NA 0-
iii.r or .procket

09 Road wheel radio. pius track thick,.., iN. IA NA Al
30 1.0.4.4 rollIng radio, of t ire (Om an— in. 22 24 .5

000ntry tire pre.eure) or sprocket
p itch radi o. (ep ro oke t Pitch d ia /2)

31 Nei gbt of rigid point seed to determine mp— in. 34 31. 29
proask angle

32 Maoieoa braking forc e the vehicle develope lbs 42 , 332 1.5,  375 ,‘.~~~
_ -  1.2

33 loaded wheel deflection (at sand tire S 25 25 25
pree.ure )

31. iietaclce vehicle eyes., befo00 nigni f ican t  in. 26 59 2*
motion beg in.

35 Mn,imum force the 000hhar oar withetNAd hips 52 .9 56.7 55. 2
36 Mnoino., .,lc lood/gr Os. vehicle weight — — 0.29 0.27 0.25
37 Vehicle rated hor..poner per ton hp /ton 1.5 10 9, 1
38 Tvan .nisnlon type (0  • aut o~atio . 1 • aanual ( — — 0 0
39 Fin.) drive gear ratio -— 6.90 6.17 I . - ,
40 Final driy, gear efficiency — 6.90 0.90 .0.
.1 Numb er of gear ratio. ‘— 5 10
.2 Tran omis.ion eff ic iency —— 0.85 0.83

43 GeaO ratio , for stud y vehicles (deeceod ing or- Ivo ’ —— _________________________________________________________________________ Ta t .v £2
41. Tr act ive force (lb.) ‘vehicle speed (mph) — — ___________________________________________________ _________ Ttt. e *3

relation.
05 Vehicle speed at 2 . 5  4 .ccnleration (mph) — —— ____ ..._ - _ . _~~~ T n t . r  Ak

ob.tac le height ( i n . )  relat ion,
46 R i d e iyn.s.ic vehicle apeed (mph) — nurface —— —~~~~ 

Tn t . . A,
rougbn.n . relation. ( vms . .1ev . i n . )

17 Additional . char act .ri.ti c. required (‘or — — ________________________________________________________________________ Tat . c A
trailers

liedif’tedfl wavy crane moved to rear of toack.
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151.1. Ai )Cono luded (

Lockheed 11390010 Lonki.,ed ~~~~~~ German 0611 
- 
Lockheed 113900111 Germs,, MiS 7khAI~ ’CW INPIT P~~I -

‘“9~ 77
”

Dimen— 10-ton Cargo Truck , 8,8/ 10_too Cargo Touch . 8o8/ 10—ton Cargo Truck , 8u8 10-ton Cargo I rock . 8o8/ 10—tAn Car go ‘Or-ork . Oo~~/ io- t~~, Cargo Truck , 8n81 l’ra,ctor . , n , u -
________________ nior.a k,ebohr .r Flatbed Trailer0 Kashohre~ Flatbed Trailer’ ((995981cr Flatb ed Trailer’ H345 Flatbed TraIler 433.5 Flnthe d 3 rn l l r r  04 45 Fl atb ed Trailer LO0bed .’,’ .S,-a~ .nr

IN .ad l for —— 1 1 i i 1 1 -

lbs 81,91.8 85,74 8 8b .246 83. 060 87.460 85 .332
and 1 for NA NA NA lid NA NA NA N A

NA NA NA NA NA Na is NA—— 16 12 18 16 18 i6 02
hhp 300 3.30 352 300 352 1.40 .350

— 8 8 8 8 8 8 10—— 4 I. 4 1. 1. 3. 3
in. 98 112 98 96 97.8 9’ .5 15.
in. 639.5 643.5 657,5 702 126 071.5 612
in. 16 , 7 2!. 14 .5 16.7 14 .5 1 6 . 7 11

radi us in. 20 20.5 20 20 20 20
‘.*ountry ) psi 20 15 45 20 05 30 13
or number 5% In. 8 8 8 8 8 8 6

en.) or N
lb — 0 0 0 0 0 0 0
as;

center in. 30 37 .33.2 3° 23.2 22.5 23

S in. 13.2 11. 15.5 1 3.25 15.5 12.5 11.5
.armno. of In. 36 3 7 5  36 3° 55.5 30

58 Sn 4 5 3  58 45 45 90
deg ~~. 50’ 46.5 54 46.3 45 35

heel die-meter In. 52 ~I, 4 3 5  52 43 .5 52
p.r or Loading in. 3!. 3” 29 34 29 42 .5 2

I whee l 1.. 260 213 275 260 215 208 195

amt .r of 00. 148.2 138.3 150,4 139 151.6 131 12’.
smtsr !. ln en
bee of in. 31. 30.2 39.6 34 39.6 30 .2 18.3.
Iter line.
whmel. csn t.r in. 141. 155 11.4 102 1U. 132 11.0

~~d to the in. 22 21.5 - 22 22 23 18.6
Leo or sprocket

• of the rear in.. NA IA NA NA CA NA NA

lkj ckm.ss in. NA NA NA NA NA NA NA
(cone,— in. 22 20’ S 22 22 2? 23 18.6
Wnek.t
I d.ia/2(
dsteradce .p- in. 1” 34 3’. 29 38 32

Isis dcv,lcpe 12, 1.2,332 ‘.5 , 37 5 ‘.1,, 170 12 , 005 ‘.5, .C’.5 43,900 32 e9Nk
d time 0 25 25 25 25 25, 25 25

- sdgeitic.nt 1... 26 59 24 26 24 26 21

‘
I withstand hip. 52. 3 5 0 .7  55. 2 52. 5 56 .5 54 .9 ‘.1 . 1
I. weight —— 7 . 2 9  0 .27 2 .25 0.29 2.29 0.d5 0 .3 7

7 .5  10 9 0 ’  1.2 0.1 10.3 2 .1
Us , I • mansusi ) —— 0 3 0 1 0 1

— 6.00 6. 17 6 3 6,90 6.73 5,57 2 . 0’!.
— 6.90 0 . 3 0  3.9-7 0. 92 0.90 0 9 0
— 5 10 2 5 6 8 10
—— 0.35 0.85 0. 02 0 .85 2,92 0.90 0.90

Is (descending 3r lcr - -- — - ____________________________________________________________________ Table 3.2 __________________________________________________________________________________

~~ ~95~~ (ng0.) -- 
_~. 15010 A )  ___________________________________________________________________________

0 0 ’ i - n  e,ph — -- ~~~~~~~~~~~~~~~~~~~~~~~~~~ T.ble A l.

Sicn.
Wt~ -

‘ 
surface —— _____________________________________________________________.,._., Tsot!e At

q ;.d for —— — Tnt i e  AE

S rear ef t r.ck. (Sheet 2 of 2)
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Tabi. A2
Gear R&tt o, for 5tud~ Vehiclee

Vehiclee G..r Rat ioe for Vehicle,

M8 13 PIP , 5—ton Cargo Truck , 6x6/ 7.46 4 .17 3.96 2.97 2.27 2.21 1.79 1.66 1.27 1.00
XM835 Flatbed Trailer

TARADCOM HM’PF, 5—ton Cargo Truck , 8x8/ 9.11 )s .86 4.00 3.65 2.79 2.20 2.14 1.59 1.21 0.96
XM835 Flatbed Tr ailer’

German MAN , 7—ton Cargo Truck , 6x6/ 6.53  3.77 2.50 1.69 1.29 1.02

~o(835 Flatbed Trailer

TARADCOM 124’~~, 10—ton Cargo Truck , 8x8/ 8.02 19 .50 3.69 3.0 1* 2.17 2.07 1.46 1.00
)04835 Flatbed Trailer*

Lockheed TDW9O1N, 10—ton Carg o Truck , 8.04 3.58 2.10 1.39 1.00
8x8/fl(835 Flatbed Trailer’

Lockheed T0W902 , 10—ton Cargo Truck , 10.24 6.83 ~s .09 2.73 2.66 1.80 1.77 1.28 1.20 0.86
8x8~XM835 Flatbed Trailer’

German MAN , 10—ton Cargo Truck , 8x8/ - 6 . 5 3  3 .77  2 . 5 0  1.69 1.29 1.02

XM835 Flatbed Trailer’

TA~ ADC0M HM’I’r, 10—ton Cargo Truck , 8x8/ 8.02 1i .50 3.69 3.04 2.17 2.07 1. 146 1.00
Kasbohrer Flatbed Trailer’

Lockheed TDW9O1M , 10—ton Cargo Truck , 8.0~i 3.56 2.10 1.39 1.00
8x8/~~4835 Flatbed Trailer ’

Lockheed T1)W902, 10—ton Carg o Truck , 10.219 6.83 ls.09 2.73 2.66 1.80 1.77 1.28 1.20 0.86
8z8/XN835 Flatbed Trailer ’

German MAN , 10—ton Carg o Truck , 8x8/ 6.53 3.77 2.50 1.69 1.29 1.02
Kasbohrer Flatbed Trailer ’

Lockheed TDW9O1M , 10—ton Car go Truck , 8.0 14 3 .58 2.10 1.39 1.00
8x8/M31e 5 Flatbed Trailer

German MAN , 10—ton Cargo Truck , 8x8 1 6.53 3.77 2.50 1.69 1.29 1.02
M32u 5 Flatbed Trailer

TARADCOM HM’rr, 10—ton Cargo Truck , 8x8/ 8. 02 19. 50 3.69 3.0 1* 2.11 2.07 1.46 1.00
M3 1*5 Flatbed Trailer

M8l6 , 5—ton Tractol’ , 6x6/M87l Lowbed 12.29 6.88 6.07 3.62 3. 40 2.02 1.79 1.58 1.00 0.78
Semitrailer

‘ Modi fjed~~ea’py crane .oved to rear of truck .
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Table A3

- Tractive Force — Vehicle Speed Relations

M8l3 PIP 
- 

TAR ADCOM HI~1’T German MAN
5—ton Cargo Truck, 6x6/ 5—ton Cargo Truck, 8x8/ 7—ton Cargo Truck , 6x6/
]
~4835 Flatbed Trailer m835 Flatbed Tra3.ler* XM835 Flatbed Trailer

Vehicle Tractive Vehicle Tractive Vehicle Tre.ctive
Speed Force Speed Force Speed Force
mph lb mph lb mph lb

0 ‘ 30,785 0 141,913 0 34,842
1.0 26,235 0.5 39,517 0.5 31,686
2.0 21,736 1.0 36,637 1.0 28)476
3.0 17,987 1.5 33,569 1.5 25 ,519
14.0 118,1488 2.0 30,297 2.0 23,535
5.0 11,739 2.5 26,8514 2.5 21,617
6.0 9,2141 3.0 23,675 3.0 10,256
7.0 7,993 3.5 20,921 3.5 16,212
8.0 7,7149 14.0 18,576 14.0 15,109
9.0 7,2149 14.5 16,3514 4.5 114,585
10.0 6,503 5.0 15,001 14.8 13,600
11.0 5,756 ~.5 

114,720 6.0 13,553
12.0 5,310 6,0 114,207 6.5 13,389
114.0 14,769 6.5 11,2148 7.0 13,091
16.0 14,229 7.0 10,5514 7.5 12,665
18.0 3,791 7.5 9,907 8,0 12,2140
20.0 3,555 8.0 9,2146 8.5 U,550
22.0 3,070 8.5 8,693 9.0 8,000
25.0 2,795 9.0 8,2514 11.0 7,767
30.0 2,2143 9.5 7,960 11.5 7,713
35.0 2,100 10.0 7,885 12.0 1,599
40.0 1,966 11.0 1,624 13.0 7,3114
145.0 1,814]. 11.5 7,1406 114.0 7,008
50.0 1,8714 12.0 6,512 15.0 5,776
55.0 1,786 13.0 6,3148 15.5 5,197
55.0 0 114.0 6,082 17.0 5,1214

114.5 5,750 18.0 5,0147
15.0 5,667 19.0 14,922
15.5 5,14814 20.0 4,798
16.0 4,6140 21.0 14,670
17.0 14,557 22.0 14,14614
18.0 14,14814 22.5 li ,039
19.0 14 ,392 23.0 3,518
20.0 14,295 26.0 3,1452
21.0 3,603 30.0 3,223
22.0 3,573 32,5 3,021
214.0 3,1*69 33.0 2,654
26.0 3,277 38.5 2,1490
27.0 2 ,715 142.5 2 ,310
29.0 2,603 143.0 2,081
32.0 2 ,5145 145.0 2,04].

35.5 2,395 54.0 1,937
36.0 2,055 514.0 0
38.0 1,980
1~5,0 1,883
41,0 1,806
47.5 1,569
50.0 1,562
55.0 1,515
55.0 0

(Continued)

‘ Modified/heavy crane moved to rear of truck. (Sheet 1 of 5)
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Table A3 (Continued)

TARADCOM BJ4TT Lockheed TDW90114 Lockheed TDW9O2
10—Ton Cargo Truck , .8x8/ 10—ton Cargo Truck , 8x8/ 10-ton Cargo Truck , 8x8/
xM835 Flatbed Trailer 30(835 Flatbed Trailer 304835 Flatbed Trailer
Vehicle Tractive Vehicle Tractive Vehicle Tractive

Speed Force Speed Force Speed Force
mph lb mph lb lflph lb
0 43,146Q 0 36,350 0 57,7140

0.5 41,280 0.5 34 ,852 0.9 149,490
1.0 38,900 1.0 33,1014 1.8 41,240
1.5 36 ,515 1.5 30,856 2.8 33 ,980
2.0 34 ,525 2.0 27,860 ~.o 26 ,390
2.5 32,1140 2.5 24 ,365 14.2 22 ,200
3.0 29,555 3.0 21,870 5.9 ~7,6oo
3.5 27 ,370 3.5 19,575 6.i 16,280
4.0 25,180 4.0 17,030 6.5 14,000
4 .5 22,590 4 .5 13,882 7 .4 13,200
5.0 20,200 5.0 12,636 8.6 11,600
5.5 18,010 6.0 10,640 9.9 10,600
6.0 15,820 7.0 9,600 1 0 . 3  9 ,600

6.5 15, 030 8.0 8,610 10.14 9,200
7.0 114,235 9.0 7,620 11.0 8,800
7.5 12,6140 10.0 6,680 13.0 7,800
8.0 12,1140 11.0 5,840 114. 9 7,050
8.5 11,645 12.0 5,450 16.6 6,76o
9.0 ii ,440 13.0 5,155 18.8 6,270
9.5 11,135 14.0 4,810 19.1 5,280
10.0 10,930 15.0 4,1465 22.1 14,920
10.5 10,753 i6.o 4,220 24.8 4 ,620
11.0 10,5140 18.0 3,630 27.6 4,290
11.5 10,240 20.0 3,240 28.3 3,630
12.0 9,650 22.0 3,100 33.1 3,300
12.5 8,660 24 .0 2,520 38.6 3,130
13.0 7,870 26.0 2,290 42.5 2,1420

13.5 7,780 28.0 2 ,160 49.6 2,200
14.0 7 ,735 30.0 2,150 55.0 1,925
114 .5 7,690 32.5 2 ,100 5 5 . 0  0

15.0 7,595 35.0 2,000
16.0 7 ,300 40.0 1,600
17.0 6,900 48.~ 1,400
i8.o 6,300 53.9 1,000
19.0 5,485 54.0 0
20.0 5, 370
22.0 5,240
25.0 5,160
27.0 4,430
30.0 3,500
35.0 3,260
140.0 2,800
45.0 2 ,610
50.0 2,350
55.0 2,0180
55.0 0

(Continued)

(Sheet 2 of 5)
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Table A3 (Continued )

German MAN TARADCOM HM’l”L’ Lockheed TDW9O1M
10.-ton Cargo Truck , 8z8/ 10—ton Cargo Truck , 8x8/ 10—ton Cargo Truck , 8x8/
30(835 Flatbed Thai ler ICasbobrer Flatbed Trsiler Kaabohrer Flatbed Trailere

Vehicle Tractive Vehicle Tractive Vehicle Tractive
Speed Force Speed Force Speed Force

mph - 
lb mph lb mph lb

0 28 ,960 0 43 ,460 0 36,350
0.5 27,970 0.5 41,280 0.5 314,852
1.0 26 ,980 1.0 38 ,900 1.0 33,1014
1.5 25,1490 1.5 36,515 1.5 30,856
2.0 214 ,000 2.0 34,525 2.0 27,860
2. 5 22 ,255 2.5 32,1l~0 2.5 24 ,365
3.0 20,765 3.0 29,555 3.0 21,870
3.5 19,270 3.5 27,370 3.5 19,575
19.0 17,530 14.0 25,180 14.0 17,030
4 .5 16 ,040 14.5 22,590 14.5 13,882
5.0  14 ,300 5.0 20,200 5.0 12,636
6.0 13,820 5.5 18,010 6.0 10,640
7.0 13,340 6.0 15,820 7.0 9,600
8.0 12,600 6.5 15,030 8.0 8,610
9.0 8,120 7.0 114,235 9.0 7,620

10.0 8,040 7.5 12,6180 10.0 6,680
11.0 7,960 8.0 12,140 11.0 5,8180
12.0 7,870 8.~ 1.1,645 12.0
13.0 7,14140 9.0 11,540 13.0 5,155
14.0 5,600 9.5 11,135 14.0 4,610
15.0 5,225 10,0 10,930 15.0
18.0 5,1140 10.5 10,735 16.0 4,220
20.0 4,990 11.0 10,540 18.0 3,630
25.0 3,560 11.5 10,2140 20.0 3,240
30.0 3,300 12.0 9,650 22.0 3,100
35.0 2,720 12.5 8,660 24.0 2,520
40.0 2,530 13.0 7, 870 26.0 2 ,290
45.0 2,165 13.5 7,780 28.0 2,160

50.0 1,780 14.0 7,735 30.0 2,150
55.0 1,680 114.5 7,690 32.5 2,100
55.0 0 15.0 7,595 35.0 2 ,000

16.0 7, 300 40.0 1,600
17.0 6 ,900 148.5 1,1400
3.8.0 6 ,300 53.9 1,000
19.0 5,585 55.0 0
20.0 5,370
22.0 5, 240
25.0 5,160
27.0 4,430
30.0 3,500
35.0 3,260
40.0 2,800
45.0 2,610
50.0 2 ,350
55.0 2 ,040
55.0 0

( Cont inued)
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Table A3 (Continued)

Lockheed TDW9O2 , German ~~~~~~~ 

— — 

Lockheed TDW9O1M ,
10—ton Cargo Truc1~, 8x8/ 10—ton Cargo Truck , 8x8/ 10—ton Cargo Truck , 8x8/

Kaabobrer Flatbed Trailer’ Kaabohrer Flatbed Trailer’ M345 Flatbed Trailer
Vehicle Tractive Vehicle Tractive Vehicle Tractive
Speed Force Speed Force Speed Force

mph lb mph lb mph lb

0 57,740 0 28,960 0 36,350
0.9 49,490 0.5 27,970 0.5 314,852
1.8 41,240 1.0 26,980 1.0 33,104
2.8 33,980 1.5 25, 1e90 1.5 30,856
4.0 26 ,390 2.0 24 ,000 2,0 27 ,860

le.2 22,200 2.5 22 ,255 2.5 214,635
5.9 17,600 3.0 20 ,765 3.0 21,870
6.1 16,280 3.5 19, 270 3.5 19,575
6.5 114,000 4.0 17,530 4.0 17,030
1.4 13,200 4.5 16,040 4 .5 13,882
8.6 11,600 5.0 114,300 5.0 12,636
9.9 10,600 6,0 13,280 6.0 10,640

10.3 9,600 7.0 13,350 7.0 9,600
10.4 9,200 8.0 12,600 8.0 8,610
11.0 8,800 9.0 8.120 9.0 7,620
13.0 7,800 10.0 8,o4o 10.0 6,680
114.9 7,050 11.0 7,960 11.0 5,840
16.6 6,760 12.0 7,870 12.0 5,550
18.8 6,270 13.0 7,540 13.0 5,155
19.1 5,280 15.0 5, 600 114.0 14 ,810
22.1 4 ,920 15.0 5,225 15.0 4,465
24 .8 4 ,620 18.0 5,140 i6.o 4 ,220
27.6 5,290 20.0 4,990 18.0 3,630
28.3 3,630 25.0 3,560 20.0 3,240
33.1 3,300 30.0 3,300 22.0 3,100
38.6 3,130 35.0 2 ,720 24 .0 2 ,520
42. 5 2 ,1420 50.0 2 ,530 26.0 2 ,290
49.6 2,200 45.0 2 ,165 28.0 2 ,160
55.0 1,925 50.0 1,780 30.0 2,150
55.0 0 55.0 1,680 32.5 2,100

55.0 0 35.0 2,000
40.0 1,600
148.5 1,1400
53.9 1,000
514.0 0

(Continued)
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Table A3 (Concluded)

German MAN TARADCOI4 HWI’1~, N818,
10—ton Cargo Truck , ~8x8,’ 10—ton Cargo Truck , 8x8/ 5—ton Tractor , 6x6/

M345 Flatbed Trailer M31e5 Flatbed Tr ailer t4871 Lowbed Senitr ailer
Vehicle Tractive Vehicle Tractive Vehicle Tractive

Speed Force Speed Forc e Speed Force
mph lb mph lb mph lb

0 28 ,960 0 1#3 ,46o 0 25,732
0.5 27 ,970 0.5 181,280 2.0 25,632
1.0 26,980 1.0 38,900 2.14 25, 380
1.5 25,490 1,5 36,515 2.6 24 ,624
2.0 24 ,000 2.0 314 ,525 3.1 21,602
2.5 22,255 2.5 32 ,140 3.2 114 ,700
3.0 20,765 3.0 29,555 14.0 114 ,650
3.5 19,270 3.5 27,370 4.9 13,642
14.0 17,530 4.0 25,180 5.5 12,846

16.040 4.5 22,590 5.6 11,839
5.0 114,300 5.0 20,200 6.3 10,942
6.0 13,820 5.5 18,010 6.14 ~,9l97.0 13,340 6.0 15,820 7.6 7,889 —
8.0 12,600 6.5 15,030 9.0 7,557
9.0 8,120 7.0 114,235 11.0 6,781
10.0 8,040 7.5 12,6140 11.1 6,680
11.0 7 ,960 8,0 12 ,140 11.6 6 ,388
12.0 7,870 8.5 11,645 11.7 14 ,725
13.0 7 ,450 9.0 11,4140 13.7 4 ,705 -

14.0 5,600 9.5 11,135 16.0 4,5919
15.0 5, 225 10.0 10,930 19.7 4 ,091
18.0 5, 1140 10.5 10,735 19.8 3,990
20.0 14 ,990 11.0 10,540 22.5 3,627
25.0 3,560 11.5 10,240 22.6 3 ,526
30.0 3 ,300 12.0 9,650 25.1, 3,21814
35.0 2 ,720 12.5 8,660 .25.5 2,1438
180.0 2 ,530 13.0 7, 870 28.6 2 ,1428
4~ .o 2 ,165 13 .5  7,780 35. 18 2,227
50.0 1,780 119.0 7,735 40.3 2,025
55.0 1,680 14.5 7, 690 140. 14 1,8714
55.0 0 15.0 7,595 145. 14 l,7~3

16.0 7,300 50.0 1,622
17.0 6 ,900 50.0 0
18.0 6,300
19.0 5,1485
20.0 5,370
22.0 5, 250
25.0 5,160
27.0 4,430
30.0 3,500
35.0 3,260
40 .0 2 ,800
45.0 2,610
50.0 2,350
55.0 2,040
55.0 0

(Sheet 5 of 5)



Table A4

Vehicle Speed at 2.5 & Acceleration — Obstacle Height Relations

M813 PIP TARADCOM 1Th?TT German MAN
5-ton Cargo Truck, 6x6/ 5—ton Cargo Truck, 8x8/ 7—ton Cargo Truck , 6x6/
XM835 Flatbed Trailer 304835 Flatbed Tra.iler* XM835 Flatbed Trailer
Obstacle Vehicle Obstacle Vehicle Obstac le Vehicle

Height Speed Hei ght Speed Height Speed
in. mph in. mph in. mph

0 100.0 0 100.0 0 100.0
1.0 100.0 1.0 100.0 14 ,9 100.0
2.0 100.0 2.0 100.0 5.0 50.0
3.0 100.0 3.0 100.0 5.2 30.0
4.0 100.0 14.0 100.0 5.5 20.0
5.0 100.0 5.0 63.0 6.0 17.0
6.0 30.2 6.0 182.0 7.5 12.8
7.0 i4 .O 7.0 32.2 9.2 10.0
8.0 5.0 8.0 25.6 11.0 7.9
9.0 14 .8 9.0 21.6 15.0 5.5

10.0 4 . 14 10.0 18. 2 20.0 18.0
- 
11.0 4.3 1.1.0 16.5 25.0 3.0
12.0 4 .2 12.0 15.2 50.0 2.0
13.0 4 .1 13.0 118.0
114.0 4 ,Q 114 .0 12.8
15.0 3.9 15.0 11.6
16.0 3.8 16.0 10.0
60.0 2.0 6o.o 2.0

(Continued )

* Modified/heavy crane moved to rear of truck . ( Sheet 1 of 5)
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Table A4 (Continued)

TARADCOM HM’l’r Lockheed TDW9O1M Lockheed TDW9O2,
10—ton Cargo Truck, 6x8/ 10—ton Cargo Truck, 8x8/ 10—ton Cargo Truck, 8x8/

x?483~ i.iatbed Tra.iler* 304835 Flatbed Trailer* XM835 Flatbed Trailer’
Obstacle Vehicle Obatacle Vehicle Obstacle Vehicle
Height Speed Height Speed Height Speed
in. mph in. mph in. mph 

—

0 100.0 0 100.0 0 100.0
4.0 100.0 4.0 100.0 3.0 100.0
18.3 55.0 5.0 100.0 5.9 55,0
14 .6 180.0 6.0 100.0 6.0 148.0
5.0 33.0 6.3 55.0 7.0 33.0
5.6 218.5 7.0 20.0 7 .5 30.0
6.0 20. 5 7,14 15.0 8.0 26.0
7.0 114.5 6.0 11.4 9.0 21.0
8.0 9.14 9.0 10.0 10.0 17.1
9.0 7.5 10.0 9.0 11.0 14.0

10.0 6.0 12.0 7. 9 12.0 11.8
12.0 18.0 14.0 7.0 13.0 9.8
14.0 3.9 16.0 6.0 14.0 8.18
16.0 3.8 23.0 3.0 15.0 ‘r.4
22.0 3.0 50.0 2.0 16.0 6.8
50.0 2.0 50.0 2.0

(Continued)

* Modified/heavy crane moved to rear of truck, (Sheet 2 of 5)
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Table A14 (Continued)

German t4~J1 TABADCOM ID4TT Lockheed TDW9O1M
10—ton Cargo Truck, 8x&/ 10—ton Cargo Truck, 8x8/ 10—ton Cargo Truck , 8x8/
301835 Flatbed Trai1er’~ Kasbohrer Flatbed Trailer ’ Kasbohre r Flatbed Trailer ’

Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle
Height Speed Height Speed Height Speed
in. mph in. mph in. mph

0 100.0 0 100.0 0 100.0
4.0 100.0 4.0 100.0 14.0 100.0
5.0 100.0 4.3 55.0 5.0 100.0
6.0 100.0 4.6 40. o 6.0 100.0
6. 3 55.0 5.0 33.C, 6.3 55.0
7.0 20.0 5.6 24 .5 7.0 20.0
7. 14 15.0 6.0 20.5 7.18 15.0
8.0 11.18 7.0 lL5 8.0 11.4
9.0 10.0 8.0 9,4 9.0 10.0
10.0 9.0 9.0 7,5 10.0 9.0
12.0 7.9 10.0 6.0 12.0 7.9

F i4 .o 7.0 12.0 4.0 14.0 7.0
16.0 6.0 118.0 3,9 16.0 6.o
23.0 3.0 16.0 3.8 23.0 3.0
50.0 2,0 22.0 3.0 50.0 2.0

50.0 2.0
60.0 2.0

(Continued)

* Modified /heavy crane moved to rear of truck. (Sheet 3 of 5)
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Table A4 (Continued)

Lockheed TDW9O2 , German MAN , Lockheed TDW9O1M,
10—ton Cargo Truck, 8x8/ 10—ton Cargo Truck, 8x6/ 10—ton Cargo Truck , 8x8/

Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer’ M345 Flatbed Trailer
Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle

Height Speed Height Speed Height Speed
in. mph in. mph in. mph

0 100.0 0 100.0 0 100.0
3.0 100.0 14.0 100.0 14.0 100.0
5.9 55.0 5.0 100.0 5.0 100.0
6.0 48.0 6.0 100.0 6.0 100.0
7.0 33.0 6.3 55.0 6.3 55.0
7.5 30.0 7.0 20.0 7.0 20.0
8.0 26.0 7, 14 15.0 7.4 15.0
9.0 21.0 8.0 11.14 8.0 11.14
10.0 17.1 9.0 10.0 9.0 10.0
11.0 114.0 10.0 9.0 10.0 9.0
12.0 11.8 12.0 7.9 12.0 7.9
13.0 9.8 111.0 7.0 114 .0 7.0
1L..O 8. 14 16.0 6.0 16.0 6.0
15.0 7. 18 23.0 3.0 23.0 3.0
16.0 6.8 50.0 2.0 60.0 2.0
50.0 2.0

(Continued )

* Modified/heavy crane moved to rear of truck. (Sheet 14 of 5)
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Table A4 (Concluded)

German MAN . TP,BADCOM HMT3~, 14818,
10—ton Cargo Truck, 8x8/ 10—ton Cargo Truck , 8x8/ 5—ton Tractor, 6x6/

M3145 Flatbed Trailer M3115 Flatbed Trailer 14871 Lovbed Semitrailer
Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle
Height Speed Height Speed Height Speed
in. mph in. mph in. mph

O 100.0 0 100.0 0 100.0
11.0 100.0 14.0 100.0 1.0 100.0

5.0 100.0 4.3 55.0 1.0 80.0
6.0 100.0 4 .6 4o.o 1.5 56.0
6.3 55.0 5.0 33.0 2.0 144.0
7.0 20.0 5.6 2 14.5 3.0 30.0
7.11 15.0 6.0 20.5 14.0 21.0
8.0 11.4 7.0 14.5 5.0 16.0
9.0 10.0 8.0 9.4 7.5 10.0
10.0 9.0 9.0 7.5 9.0 8.0
12.0 7.9 10.0 6,0 12.0 6.0
114.0 7.0 12.0 14.0 18.0 4.0
16.0 6.0 14.0 3.9 30.0 3.0
23.0 3.0 16.0 3.8 50.0 2.0
60.0 2.0 22.0 3.0 60.0 2.0

50.0 2.0
60.0 2.0

(Continued )

* Modified/heavy crane moved to rear of truck . (Sheet 5 of 5)
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Table AT

Terrain Data Required for PJ’.iC-714X and SWIMCRIT
Water—crossing Prediction Models

Terrain or Road Factor Range

0ff—Road

Surface material
Type , USCS or other NA
Mass strength, CI or RCI 0 ...)280

Slope, percent 0 —>70
Obstacle
Approach angle , deg 90 - 270
Vertical magnitude, cm 0 —>85
Length, m 0 —>150
Width , cm 0 —>1200
Spacing, m 0 —>60
Spacing , type NA

Surface roughness , mis elevations 0 — 10
Stem diameter , cm ( 0 —>25<( 8 pairs )
Stem spacing, in 

~, 
0 —>100

Visibility distance, in 0 —> 50

Water depth , in 0 — >5
Water velocity , mps 0 —>3.5
Water width , m 0 —>70

Linear feature top width , m 0 -> 70

~ef ~ approach angle , deg 90 — 270
Right approach angle , deg 90 - 270
Differential bank height or differential

vertical magnitude, in 0 —>~~~

Low bank height or least vertical magnitude, m 0 —>6

On—R oad

Road type
Surface material

Type , tJSCS or other NA
Surface strength
Trails, CI or RCI 0 —>280
Other , traction coefficients 0.01 —>0. 80

Slope , percent 0 —> 70
Surface roughness, rmi elevation 0 —>7.6
Curvature , deg 0 — 90
Roads ide visibility distance ( trails only), m 0 -> 50 

- ~~~~~~~~~
-*-~~~~~~~ 

- ---- --—-  -- - - - ---
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APPENDIX B: DETAILS) MOBILITY PERFORMANCE DATA

1. Appendix B contains the speed profiles, the percent N000 and

reasons for N000 on trails and off—road, and the per formance dat a cross-

ing linear features ( water—crossings ) for the study vehicles.

2. The speed profile dat a ( paragraph s 20-22, main text ) for the

study vehicles over primary roads , secondary roads , trails , and off—road

terrain for the dry, -wet , and snow surface conditions for the HIMO West

Germany study area are given in Tables Bl].—B15.

Table No. Speed Profile for Study Vehicle

31 M813 PIP, 5—ton Cargo Truck , 6x6/XM835 Flatbed Trailer

B2 TARADCOM HMTT, 5—ton Cargo Truck, 8x8/]04635 Flatbed
Trailer*

33 German MAN , 7-ton Cargo Truck, 6x6/XM835 Flatbed Trailer

B1~ TABADCOM HMTT, 10—ton Cargo Truck, 8x8/XM835 Flatbed
Trailer*

B5 Lockheed TDW9O1M, 10-ton Cargo Truck, 8x8/XM835 Flatbed
Trailer*

B6 Lockheed TDW9O2, 10—ton Cargo Truck, 8x8/XM835 Flatbed
Trailer*

B? German MAN , 10—ton Cargo Truck, 8x8/XM835 Flatbed
Traller*

B8 TARADCOM HMTT, 10—ton Cargo Truck, 8x8/JCasbohrer Flatbed
Trailer*

B9 Lockheed TDW9O1M, 10—ton Cargo Truck , 8x8/Kasbohrer
Flatbed Trailer*

BlO Lockheed TDW9O2, 10—ton Cargo Truck, 8x8fKasbohrer
Flatbed Trailer*

Bli German MAN , 10—ton Cargo Truck, 8x8/Kasbohrer Flatbed
Trailer*

B12 Lockheed TDW9O1M, 10—ton Cargo Truck , 8x8/M3~5 Flatbed
Trailer

* Truc k modified by adding a heavy crane at the rear of truck.

Bl

_______________ 
- -



B13 German MAN , 10—ton Cargo Truck, 8x8/M31e5 Flatbed Trailer
Bl~ TARADCOM ~ f1’T, 10—ton Cargo Truck/M3~5 Flatbed Trailer
Bl5 M818, 5—tori Tractor, 6x6/M871 Lowbed Semitrailer

~~. The percent NOGO on trails and off—road terrain ( paragraph 23,
main text ) for the dry, vet , and snow surface conditions of the HIMO
West Germany study area is given in Tables B16—B18. The reason for NOGO

is also given in Tables B16—B18.

~~~. The performance data for the study vehicles crossing linear
features (water—crossings ) , (paragraphs 21~

_25, main text) ,  for the HIMO
West Germany study area are given in Table B19.

j  
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Table B16

Percent o~ ~jutanc5 11000 on Trails and Percent of Ares 11000 0ff—S~~ d

for D , ’  Conditions in HD~~ Vest Qer ~ sny Study Area

Trails - Off —Road

a..
SC 44 3 ~u g 

~ 
C g -

~~ ~~~.. ..d
.0 41 .4 (~ ‘d li .4 5 ‘d~~~~~ S O o ’ 4
O P .  0 0  0 £ 1 5 5  ( 3 0  (I 0 4 4 0 4 1,1 40

C ~~~~~~ . 4 ( 5 0  ~~~.;~~~4 4s ft

~~ 
.
~~ ~~~ _4 ~~~SC ~~~~~~ 

~~~~~~ 
.
~~

Vebicles __________ 

j~~~~ C~~~I ______

14813 :- :~~, 5—ton Cargo Truc k , bx6, 0 0 0 0 0 9. 14 0 9. 1.

Flatbed Tr aI ler

TARADCOM ~~~~~ 5—ton Cargo Truck 1 0 0 0 0 0 7 .8 0 1’.S
lx~ XM ’i3 ’. Flatbed Trai er

German MAN , 7—ton Cargo Truck , 0 0 0 0 0 7.6 0 7.6
tx ~~ X - ~13) Flatbe d Trailer
T~5RADCC41 I0~2’f. 10—ton Cargo 0 0 0 0 0 8. 14 0 8.14
Truck . ~x3 ,~~4e35 Flatbe d Trailer’ I

Locabeed TOW9OIM , 10—ton Cargo 0 0 0 0 0 6.0 0 6.0
Truck , tsl/X140~ 5 Flatbed Trailer ’

t,ockheed T0W902 , 10—ton Cargo o o o 0 0 5.9 0.2 6 1
Tr’0.ck, 8z8 1104835 Flatbed Trailer’
Ge rIna.fl MAN , 10—ton Cargo Truck . 0 0 o 0 0 8. 1. 0 8. l.
8z~ /XI4b3) Flatbed Trailer

TARADC¼.IM N~if I1’ , 10—ton Carg o Truck , 0 0 0 0 0 8. 14 0 6. 14
bzi,Kaabohrer Flatbed Trailer

Loc&heed TDii)~~J~ , 10.’ton Cargo 0 0 0 0 0 5 1 .  0 5..

.r~~ek . - xl 5xs~.ohrer Flatbed

TraIler -

Lockheed ‘1’0W902 • 10—ton Cargo 0 0 0 0 0 b .5 0.2 ls.7
ru Ic , 8x8/Lasbohre r Flatbed

‘!‘raI icr’
~~~~~~ MAN , n-ton Cargo Truck 0 0 0 0 0 8. 14 0 6. 14
i~op~~ (o5Cl- .-i rer  F .at seI j  Tra i er ’

i,oci¼he s-II ‘ P I ~1M , 10—ton Cargo 0 0 0 0 0 6.0 0 6.0
Tr-uOk , Ei~~

1 v ¼ . s  - Flatbed Trailer

German MAN , 10—ton Cargo Truck 0 0 0 0 0 8.14 0 8. 14
8x8/!-fl’-.S Fla t oed Trailer
A F&II IM *qrr. 10—ton Cargo Truck 0 0 0 0 0 8. 14 0 8.14

~x~~’M~~a . -  Flatbed Trailer
14816, 5—ton Tractor , 6x6/14871 0 0 0 0 0 8.5 2.1 10.6
I5ovb.d Sea-j itrailer

• odi fi r dfbea’vy cram. oYed to rear of truck .

-
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- Table Eli
Fercent of Distance 11000 on Trails and Percent of Area 11000 0ff—Road

for Wet Conditions in H 1140 West Ocr-many Study Area

[ Trails Off—Road

LS~ .55

q ~ ~~~~~ ~~~ .. ad
Q C  00 II 0

Vehic le, L~ U II IL ~~~~~ 
_____

14813 ?1~ • 5—ton Cargo Truck , 6x6/ 1.5 0 1.5 0.9 1.3 9.2 0.9 12.3
X14835 Flatbed Tra iler

TARADC)M ldfrr , 5—ton Cargo Truck . 0 0 .5  0.5 0 1.8 7 ,8 0.1 10.3
8~~~ ’X ~4~~~’- ‘-~~, ‘St teI  Trailer’

lermspIo V,.’• 1 Ta-ton Cargo ruck 1.5 0 1.5 0.9 0.8 7.14 0.2 9.3
o~xo~ olI.’ - Flatbed Tr’.o .000

TARADcOM I2’C,’ . 10—ton ~~~~~ 0 0 0 0.2 0.2 8.14 0.1 8.9

Truck , C’ F~~ox .t e- i . : ” S 0 . C o

L,sskc ’r ”j T:w -*)2 ~~ . I s - — O s  I. I
0 5 I ~~~. 0 0 0 0.2 0.2 6.0 0.1 6.5

Truck , - - -,~~I I - att o l  ca. - - .-

1s~ ’Ipbe~~4 ~~~~~~ I0a -0 ¼ ‘
~~~~I~ - 0 0 0 0 0.8 5.9 0.8 7.5

:- r se x , SxO~ ‘Y.~ ~‘I Ti a.’ ‘- --i Tra : -

; ‘0r -s,  V.A’1 . ~~~~~ ‘ar ,’o Truck , 1.5 0 1.5 0.9 0.8 8 .2 0,1. 10.0

r 8x8/X14835 - , ,p 0~~~’ Tral

TABAO M ~~~~~~. i .0.51. 00101 TruC k , 1. 5  0 1.5 0.9 0.8 8.2 0.7 10.6
- - ~~~~ FiaOh p l Tra.i ,e

5.551CC-I  T~~ I’ .M , 1 - .’. :a.- 1.5 0 1.5 0.3 1.5 5.14 0.9 8.3.
T r _ sx , -“xl. ~rw c - - O re- . a . t F

L~~ckhee~~~T , I~~~~~~~~~~~~~~ 21 1 2.9 0 3.9 14 .5 0.8 9.2

Geroan 0,1,1~~~ 1 — ~~ -n a:. Tr-s.c~~. 1.5 0 1.5 0.9 1, 8.2 0.8 11.2
152 -‘

~~aC
5 - ll rer F~ ‘p ’ 

I -

1,-s ’kb’S-elI T~~dQ-$1-i , 10—ton arer 1.5 0 1.5 2, 0 1.0 ~~~ O , S R
Track , ~x ° ~~~~~~ l~~a t F el  Tr a t~~I.r

o- rmar. MAN , a- t~~ :. Cargo Tyu~k 1.5 0 1, 0.9 1.3 8.2 0.3 10.7
- Flatbed Trai er

OAF kDt’- - ’-l I*4’il’, :3_ r ob ‘P.roc Tru”k 1.5 0 ~,c 0.0 0.8 8.2 0.7 1
l-~~7

’!’~~O - i  F1a~~b C 4  Tra iler

~~~~ 5 — tsp :  To-actor. 0x ’- M i ~’1 1.5 2.9 14.1. O.-~ Is .~ , .3 5 .1  18. 1.
1~~vh e l  sI

~1 1  t- ’ a.l ler

• Medified~hea’S] crane .o~sd to rear of truck .

I
— 4~,

_
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Table Ble
Per~~ect xf Diatance 11000 on Traili and Percent of Area 11000 0ff—Ro ad

for Snov Conditions in IiI))~ Weet Germany Study Area

Trails Off—Road

§
~~~~~ 

~~~~~ ft ~~ O C S

Velsiclea E’ l 9 D~ 
~~~~~~~ !I_~ ~~~~~~~

1401) PIP, 5—ton Cargo Truck, 6x6/ -) 7.0 7.0 0 17.3 9,1, 10.3 37.0
104835 Flatbe d T ro s i ler

‘s~3-,AiCOM 104111, 5-ton Cargo Truck , 0 0 0 0 0 1.8 0.2 8.0
-
‘ X.M’’~ F l a th e l  Trailer ’

UerT,san 14,37 , -ton Cargo Tr-,ck . 0 0 0 0 0 7 .6 0.1 7.7
bxoI 1 i -F3~ ‘tIle-I Trailer

th~~.JUM hbfl11, ls)—te:. Cargo 0 0 0 0 0 8.4 0.1 8.5
Truck, 8x8/104835 F sOled Trai er’

L.o-kkaeed T?l~~OlM , :3-ton a.rg 0 0 0 0 0 6 . 0  0.1 6.1
Truck , bxOj XY ~~3~ F l at t e d  Tea l  er •

73,132 , l3~— t c ~ - 
‘argo o a o 0 0

Truck . ~x2 X5’~~’5 Flatbed Trailer’ .9 0.3 .2

German 1421, 1 —tcr . I arg .  To ck , 0 0 0 0 0 8. 4 0.1 8.5
b c  131235 F L , , ’~~~ed - r Ip ,

AII ,IJ 3’3M -fi’11~ I l - t s r :  larg. Truck , 0 0 0 0 0 8. 4 0.2 8.6
‘rx~ Karp”ohrer Flatbe-1 Trai ’-:- =

3~- r .ep j  .TWl)1 ’4 , lu-ton 5arg~ 0 0 0 0 0 5. 14 0.2 5.6
7ru~~x , lx: 71’-Ohrer Fsa. I  i-el

1 ra t ie r’

L ,ckher’J 111-~9O7 , 10—ton Cargo 0 0.5 0.5 0 2.2 14 .s o ,6 7. 1.r:, k . ox~ /Kasl :hrer Flatbed -

Gerroar lIAR , 10—ton Cargo Truck , 0 0 0 0 0 8.4 0.2 8.6
l~p r2  ‘asbe’l:rer Flatbed Trailer’

I. - - s i c’ -i 7 3 , 1 1 M , ‘ -ton Cargo 0 1.5 1.5 0 4 .7 6.0 1.1 11.8
,r’sck , xi- ‘MIs - Firpthel Trailer

eroa:: MAN , 10—ton Cargo Truck 0 1.5 1.5 0 4 .7 8. 4 0.6 13.7 
33 Flatbed Trailer

TA~ A3C3M l’~”” 10—ton Cargo Truck o 0.5 0.5 0 2.2 8. 1. 2.8 13. 14
-:43/14Is5 Flatbed Trailer

‘1~~L9 , 5—ton Tractor , 6z6/14871 0 6 .5  6 .5  0 17.0 8.5 3.9 29.14
L-~wbed Cemitrajier

Mo,ii~ le ’Ifheavy - rax Co moved to rear of truck. 
-— ______________

a- S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table B19

Performance Data for the Study Vehicles Crossing Linear Features

(Water—Crossing) in the HIMO West Germany Study Area

Hours per Mile
Vehicles ~~~~~~~~ Wet Sno~i

M813 PIP, 5—ton Cargo Truck, 6x6/XM835 Flatbed 0.101 0.109 0.106
Trailer

TARADCOM I~ TT, 5—ton Cargo Truck, 8x8/XM835 Flatbed 0.0911 0.107 0.100
Trailer4

German MAN , 7—ton Cargo Truck, 6x6/XM835 Fiatbed 0.101 0.106 0.101
Trailer

TARADCOM HM’rT, 10—ton Cargo Truck , 8x8/XM835 0.100 0.107 0.101
Flatbed Trailer4

Lockheed TDW9O1M, 10—ton Cargo Truck, 0.100 0.106 0.101
8x8/XM835 Flatbed Trailer4

Lockheed TDW9O2 , 10—ton Cargo Truck , 0.100 0.106 0.101
8x8/XM835 Flat’bed Trailer 4

German MAN , 10—ton Cargo Truck , 8x8/XM835 0.101 0.106 0.101
Flatbed Trailer4

TA;~sco!-’~ -C4TT, 10—ton Cargo Truck , 8x8/Kasbohrer 0.099 0.113 0.101
Flatbed Trailer *

Lockheed TDW9O1M , 10—ton Cargo Truck , 0.101 0.112 0.101
8x8/Kasbohrer Flatbed Trai3 r4

~c’:kheed ‘113~’9O~~, 10—ton Cargo Truck , 0.101 0.112 0.101
8xc3 ,”~:ashohrer Flatbed ?rtdler*

German MAN 10—ton Cargo Truck , 8x8/Kasbohrer 0.102 0.112 0.101
Flatbed Tr t L i e r

Lockheed TD\s9OlM , 10—ton Cargo T ru ck , 8x8/ 0.101 0.107 0.1011
~3115 Flatbed Trai1e~-

German 1AN , 10—ton Cargo Truck, 8x3/ 0.103 0.108 0.1011
M314 5 Flatbed Trailer

rARADcOM ~ -~TT , 10—ton Cargo Truck , 8x8/ 0.102 0.108 o.io11
M3115 Flatbed Trailer

M818, 5—ton Trailer , 6x6/M871 o.i011 0.111 0.106
Lowbed Semitrailer

* ~odified/heavy crane moved to rear .
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APPENDIX C: COMPUTATION OF MOBILITY RATING SPEED
FOR TACTICAL MOBILITY LEVELS

1. The equation for computing mobility rating speed is given as

follows :

= 
100 

(1)w P 
~~~ 

~~ l 00 - P
Vc X V1~

where

V = mobility rating speed , mph, for a vehicle performing a mission
for a specific area and condition

P = the percentage of expected off—road operating distance

= the speed from the off—road profile, mph, corresponding
to C

C = the percentage of the off—road terrain that should be
negotiable

Tx = the time spent crossing linear features for each mile of off—
road terrain traversed , hr/mi

V,~ = the speed from the on—road speed profile , mph , corresponding
to R

R = the percentage of the road and trail network that should be
negot iable

2. The speed from the on—road profile, V5 , is not directly

available from this study , but can be computed using the speeds from
the profiles of the primary and secondary roads arid trails as follows :

-r

~~~ ~~~ 
VT?

where

P
S ~T 

= percentage of the composite on—road and off—road
network that are primary roads, secondary roads,
and trails, respectively

VTP = the speeds from the primary road, secondary
road , and trail speed profiles, respectively,
mph , that correspond to H

Cl

,I a-, a-., p’ e, IO~
a-

~ a-OP~~.I~’I0’ 7 111. - — - — a -— - a-

— - 

:_:~:::. ~

‘—

a-
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3. Equations 1 and 2 can be combined to yield the following:

V 100 (3)- 

+ + + +

11. For this report, values for P , P~, , P~ and 
~T in the HIMO

West Germany study area can be found for each tactical mobility level

in Table 5, main text. Values for V~ , ~~~ , V~~ , and are

available from the speed profiles for the study vehicles given in Tables

B1—B15. Values for Tx 
for each vehicle are available in Table Bl9.
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