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PREFACE 

Personnel of the U. S. Arrrry Engineer Waterways Experiment Station 
(WES) conducted the study described herein during the period January 
1979 to February 1979 for the U. S. Arrrry Training and Doctrine Command 
(TRADOC)' under Intra-Arrrry Orders for Reimbursable Services Nos. CD 9-79 
dated 15 November 1978 and CD 20-79 dated 25 January 1979. 

The study was conducted under the general supervision of Messrs. 
J. P. Sale, C~ief, Geotechnical Laboratory (GL); E. S. Rush, Chief, 
Mobility Systems Division (MSD); and C. J. Nuttall, Jr., Chief, 
Methodology and Modeling· Research Group (MMRG). Mr. D. D. Randolph 
(MMRG) directed the overall study and prepared this report. Messrs. 
R. P. Smith (MMRG), R. B. Ahlvin, and B. R. Wright, Computations and 
Analysis Group (CAG), MSD, prepared the mobility predictions. Mr. R. G. 
Temple and Ms. E. P. Roberts, MMRG, prepared the vehicle characteristics 
data. Mr. Dave Logston, U. S. Arrrry Logistic Center (LOGC), and CPT Dan 
Noonan, U. S. Arrrry Transportation School (USATSCH), supported WES's 
efforts in collecting vehicle characteristics and performance data. 

COL J. L. Cannon, CE, was Director of the WES during the conduct of 
the study and preparation of this report. Mr. F. R. Brown was Technical 
Director. 
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT 
U. s. customary units of measurement used in this report can be converted 
to metric (SI) units as follows: 

Multiply 

degrees (angle) 
horsepower 

i 
horsepower per ton 
inches 
miles (U. S. statute) 
miles (U. S. statute) 
per hour 
pounds (force) 
pounds (force) per 
square inch 
pounds (mass) 
tons (force ) 
tons (mass) 

By 

0.01745329 
745.6999 
82.82 
0.0254 
1.609344 
1.609344 

4.448222 
6.894757 

o.45359237 
8896.444 
907.185 

4 

To obtain 

radians 
watts 
watts per kilonewton 
metres 
kilometres 
kilometres per hour 

newtons 
kilopascals 

kilograms 
newtons 
kilograms 



MOBILITY PERFORMANCE OF SELECTED TRUCK/TRAILER COMBINATIONS 
IN THE HIMO WEST GERMANY STUDY AREA 

(TACV ADDENDUM) 

PART I: INTRODUCTION 

Backgrormd 

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 USATSCH 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 com-
binations were selected by USATSCH as study vehicles (Appendix A). This 
report deals only with the mobility performance of these study vehicles. 

Objective 

3. The objective of the WES support of the USATSCH's study was to 
provide mobility performance data for the selected study vehicles in 

l HIMO West Germany study area 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 off-road mobility performances for 
dry, wet, and snow surface conditions in the HIMO West 
Germany study area. The mobility performance was ex-
pressed in terms of speed profiles for each surface 
condition of primary roads, secondary roads, and off-
road terrain; and in terms of percent NOGO for trails 
and off-road terrain (Append.ix B). 
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b. The SWIMCRIT water-crossing model2 was used to predict 
water-crossing 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 
mobility 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 WHEELS 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. 

c. 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 

6. Fourteen cargo truck/trailer and one tractor-semitrailer 
combinations were selected as study vehicles. A list of these study 
vehicles is given in Table 1. 'rhe study vehicles include two 5-ton 
cargo trucks, a 7-ton cargo truck, and 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 XM345 10-ton flatbed trailer. Each 5-ton cargo truck and trailer 
has as Us payload two missiles weighing 10,758 lb. Each 10-ton cargo 
truck and 10-ton trailer has as its payload four missiles weighing 21,516 
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 Road, Areal 
Terrain, and Linear Data 

Road and areal terrain data 
8. The road and areal 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 
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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 can.not 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, 
and 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 
the WACROss4 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 HIMO 
West Germany study area. 
Wet condition 

13. The wet condition is described as that from an excessively wet 
period and during rain. The wet 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. 
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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 favorab~e 
condition for vehicle cross-country mobility. 
Snow condition 

15. The snow condition asstunes that the terrain and trails are 
frozen and uniformly covered by 10 1n. 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. 

Stu~ Scenarios 

16. During the HIMO 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 summarizes 
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 enemy action. 

10 



Figure 2,. Partial supply route network map for West Germany study area 
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PART III: MOBILITY PREDICTIONS 

On- and Off-Road Mobility Predictions 

18. The ~ was used to predict on- and off-road speed perfor-
mances for ea.ch of the study vehicles for dry, wet, and snow surface 
conditions in the HIMO West Germany study area. The version of the AMM 
(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-74X are 
given in Appendix A. 

19. The basic output data from AMM is the maximum feasible single 
vehicle speed for a given vehicle in each road or terrain unit. The AMM 
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 TDW901M, 10-ton cargo truck, 8x8/XM835 flatbed trailer can 
average 11.7 mph while negotiating the best 80 percent of the terrain in 
the stuay 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 average 
speed the vehicle can sustain as a function of the percentage of the 
total distance under consideration that it avoids, under the assumption 
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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 4. 

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 Hil~O West Germany study area are 
given in Appendix B, Tables Bl to Bl5. 

23. There were no NOGOs on the primary and secondary roads. The 
percent of off-road terrain and trails that was NOGO 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 
Bl6-Bl8. 

Linear Feature Performance Predictions 

24. The linear feature performance predictions were made using the 
SWIMCRIT water-crossing model, 2 the WACROSS methodology, 4 a WES Engineer 
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 
SWIMCRIT water-crossing model and the linear feature data required for 
the SWIMCRIT are given in Appendix A. 

25. The WACROSS methodology was used to determine (for each vehi-
cle, 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 methodology, 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 (15322). 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 
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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 

i 
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 surrunarizes 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 Bl9 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 4 along with the definitions for two further 
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mobility levels (high-high and 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. Percentage 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 
level 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 speed 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 wet and sand), which, subjectively, 
appears proper in the military context. 
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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 

I 

tactical mobility level, and for dry, wet, snow, and "all" surface con-
ditions as follows: 

No. of missions 
per day = [10 r~~yi x Mobility Rating Speed (~;)] 

= 0.532 x (Mobility Rating Speed) 

18.8 . . ~ mi ) mission 

(This ntunber 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 Y.M835 trailer. Cargo tr,ucks towing the German Kasbohrer 
and M345 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 HMTT, 10-ton cargo truck 
had the highest mobility rating speed of all cargo trucks towing the 
XM835 flatbed trailer for all surface conditions. The Lockheed TDW901M, 
10-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 M813 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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3lr. Kasbohrer flatbed trailer. The 'l'ARADCOM HMTT, 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 
TDW90ll~, 10-ton cargo truck had the lowest mobility rating speed of all 
cargo trucks towing the Kasbohrer flatbed tr,ailer for the dry, wet, and 
"all" surface conditions. The Lockheed 'rDW902, 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. M345 flatbed trailer. The TARADCOM HMTT, 10-ton cargo truck 
had the highest mobility rating speed of all the cargo trucks towing the 
M31J.5 flatbed trailer for all surface conditions. The Lockheed TDW901M, 
10-ton cargo truck, 8x8, had the lowest mobility rating speed of all 
cargo trucks towing the M345 flatbed trailer for all surface conditions. 
Tactical support 

36. XM835 flatbed trailer. The TARADCOM HMTT, 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 M813 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 TDW901M, 10-ton cargo truck. The 
Lockheed TDW902, 10-ton cargo truck had the highest mobility rating 
speeds of the 10-ton cargo trucks towing the XM835 flatbed trailer for 
the dry, wet, and "all" surface conditions. The TARADCOM HMTT, 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 TDW902 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 TDW901M 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. M345 flatbed trailer. The TARADCOM HMTT, 10-ton cargo truck 
had the highest mobility rating speed of all the cargo trucks towing the 
M345 flatbed trailer for all surface conditions. The Lockheed TDW901M, 
10-ton cargo truck, 8x8, had the lowest mobility rating speed of all 
cargo trucks towing the M345 flatbed trailer for all surface conditions. 
Tactical standard 

39. XM835 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 TDW902 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 M813 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. 

40. 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 TDW902 had the highest mobility rating speed of all 
the cargo trucks towing the Kasbohrer flatbed trailer for the dry con-
dition. The TDW901M 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 TDW902 had the lowest mobility 
rating speed of all the cargo trucks towing the Kasbohrer flatbed trail-
er for the snow surface condition. 

41.. M345 flatbed trailer. The 'rARADCOM HMTT, 10,..,ton cargo truck 
had the highest mobility rating speed of all the cargo trucks towing the 
M345 flatbed trailer for all surface conditions. The Lockheed TDW901M, 
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10-ton cargo truck, 8x8, had the lowest mobility rating speed of all 
cargo trucks towing the .M345 flatbed trailer for all surface conditions. 
Tactical high 

lt2. XM8 35 flatbed trailer. 'l'he TARADCOM ID-ITT, 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 TDW902 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 
M813 PIP had the lowest mobility rating speed of all the cargo trucks 
towing the XM835 flatbed trailer for all surface conditions. 

43. Kasbohrer flatbed trailer. The TDW902 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 .'rARADCOM HMTT, 10-ton cargo truck along with the Lockheed TDW901M 
had the lowest mobility rating speed when towing the Kasbohrer flatbed 
trailer for the dry surface.,...condition. 

44. M345 flatbed trailer. The German MAN, 10-ton cargo truck had 
the highest mobility rating speed of all the cargo trucks towing the 
M345 flatbed trailer for the dry surface condition. The Lockheed 
TDW901M had the highest mobility rating speed of the cargo trucks towing 
the M3lt5 flatbed trailer for the wet and "all" surface conditions. The 
Lockheed TDW901, 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 M345 flatbed trailer were the TARADCOM HMTT, 10-ton cargo truck, 
during the dry surface condition and the German MAN, 10-ton cargo truck, 
during the wet, snow, and "all" surface conditions. 
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High-high 
l+5. :XM835 flatbed trailer. The Lockheed TDW902 and TDW9011v1 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. 

46. Kasbohrer flatbed trailer. The Lockheed TDW902 and TDW9011v1 
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. 

47. M345 flatbed trailer. The TDW9011v1, 10-ton cargo truck, had 
the highest mobility rating speed of the cargo trucks towing the M345 
flatbed trailer for the dry, wet, and "all" surface conditions. All the 
cargo trucks had the same mobility rating speed when towing the M345 
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 Off-Road 

48. A NOGO situation is predicted when a vehicle configuration is 
immobilized under its own power and requires engineering effort, such as 
winching and towing, to continue. Only the trails and off-road terrain 
contain NOGO situations (Table Bl2-Bl8). 
Trails 

49. XM835 flatbed trailer. None of the cargo trucks were immobil-
ized towing the XM835 flatbed trailer during the dry condition. The 
TARADCOM HMTT, 10-ton cargo truck, Lockheed TDW9011v1, 10-ton cargo truck, 
and Lockheed TDW902, 10-ton cargo truck were not irrunobilized towing the 

XM835 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 tow:i.ng 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 TDW902 was immobilized towing the Kasbohrer flatbed trailer 
during the snow surface condition. 

51. M345 flatbed trailer. None of the cargo trucks were immobil-
ized towing the M3l15 flatbed trailer during the dry condition. All 
cargo trucks towing the M345 flatbed trailer were immobilized on 1.5 
percent of the trails during the wet surface condition. 'rhe TARADCOM, 
10-ton HMTT, towing the M345 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 TDW901M, 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 TDW902, 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 surface condi-
tion. The Lockheed TDW901M, 10-ton cargo truck had the lowest percent 
NOGO 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 
TDW901M, 10-ton cargo truck and the TDW902, 10-ton cargo truck when 
towing the Kasbohrer flatbed trailer at all surface conditions. 
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54. M3l~5 flatbed trailer. The TDW901M, 10-ton cargo truck, towing 
the M3!+5 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 TDW901, 10-ton cargo truck when towing the 
M345 flatbed trailer. 

Summary Assessment 

Mobility rating speeds 
5 5. The TARADCOM HMT'r, 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 BMTT, 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 TDW902, 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 TDW902, 10-ton cargo truck were significantly 
higher than the TDW901M, 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 TDW902, 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, wet, and "all" surface conditions of 
tactical high tactical mobility levels. The TARADCOM BMTT, 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; wet, snow, and "all" surface conditions of tactical 
standard; and the snow surface condition of tactical high. 
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58. 'rhe M8l3 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 M345 flatbed trailer for all 
surface conditions of the on-road, tactical support, and tactical stan-
dard mobility levels. The Lockheed TDW901M had the highest mobility 
rating speed of the cargo trucks towing the M345 flatbed trailer for 
most surface conditions of the tactical high and high-high mobility 
levels. Mobility rating speeds are not available for comparing the 
TDW902, 10-ton ca~go truck~ with the TDW901, 10-ton cargo truck, towing 
the M345 flatbed trailer; however, similar improvement in mobility 
rating speed of the TDW902 over the TDW901 towing the Kasbohrer would be 
expected. 

60. All the 10-ton cargo trucks towing the M345 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 Kasbohrer trail-
ers. The M818, 5-ton tractor, towing the M871 lowbed trailer, had a 
lower mobility rating speed for the dry, wet, and 11all 11 surface condi-
tions of all tactical mobility levels than all the cargo truck/flatbed 
trailers used in this study; and only the M813, 5-ton cargo truck 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-
ing 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 M813 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 TARA.DCOM HMTT, 5-ton cargo 
truck towing the XM835 flatbed trailer was immobilized 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 M345 
flatbed trailers was immobilized in more than 10 percent of the area in 
off-road terrain for the wet surface condition. The German MAN, 10-ton 
cargo truck towing the M31~5 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 TDW901M, 10-ton cargo truck and the Lockheed 
TDW902, 10-ton cargo truck were generally immobilized about 2 percent 
less in the off-road terrain than the TARADCOM HMTT, 10-ton cargo truck 
and the German MAN, 10-ton cargo truck when towing the M835 and Kasbohrer 
flatbed trailers. The Lockheed TDW901M, 10-ton cargo truck towing the 
M345 flatbed trailer was immobilized about 2 percent less in off-road 
terrain than the TARADCOM HMTT, 10-ton cargo truck and the German MAN, 
10-ton cargo truck towing this trailer. 
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Table 1 
TACV Addendum Study Vehicles 

M813 PIP, 5-ton Cargo Truck, 6x6/XM835 Flatbed Trailer 
TARADCOM HMTT, 5-ton Cargo Truck, 8x8/X:M835 Flatbed Trailer* 
German MAN, 7-ton Cargo Truck, 6x6/XM835 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 
TARADCOM HMTT, 10-ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, .8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/M345 Flatbed Trailer 
German MAN, 10-ton Cargo Truck, 8x8/M345 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck/M345 Flatbed Trailer 
M818, 5-ton Tractor, 6x6/M871 Lowbed Semitrailer 

;(· Modified/heavy crane moved to rear. 



Gross 
Vehicle Wheel 
Weight Base 

Vehicles ___]£__ 2!!!..... Engine 
M813 PIP, 5-ton Cargo Truck, 

6x6/XM835 Flatbed Trailer 
TARADCOM'HMTT, 5-ton Cargo Truck, 

49,439 

8x8/X:M835 Flatbed Trailer** 47 ,424 
German MAN, 7-ton Cargo Truck, 

6x6/X:M835 Flatbed Trailer 57 ,023 
TARADCOM HMTT, 10-ton Cargo Truck, 

8x8/XM835 Flatbed Trailer** 71,552 
Lockheed TDW901M, 10-ton Cargo Truck, 

8x8/XM835 Flatbed Trailer** 69,182 

Lockheed TDW902, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer** 72,982 

German MAN, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer** 73,182 

TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer** 84,318 

Lockheed TDW901M, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer*·* 81,948 

Lockheed TDW902, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer** 85,748 

German MAN 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer** 84,246 

Lockheed TDW901M, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 83,460 

German MAN, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 87 ,460 

TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 85,830 

M818, 5-ton Tractor, 6x6/M871 
Lowbed Semitrailer 

* Estimated speeds. 

81,555 

** Modified/heavy crane moved to rear of truck. 
t Specific model number not available. 

178 NHL 250 Cummins 

148 6V53T 

169 F8L413 

190 Detroit Diesel 
8 V92TA 

202 Detroit Diesel 
6V'J'lT 

214 8V92T-90 

210 Kloeckner-Humboldt-
Deut z 8F8L413 

190 Detroit Diesel 
8V92TA 

202 Detroit Diesel 
6V53T 

214 8V92T-90 

210 Kloeckner-Humboldt-
Deut z 8F8L413 

160 Detroit Diesel 
6V53T 

211 KHDBF8L413 

190 Detroit Diesel 
-8V92TA 

167 NHL-250 Cummins 

Power to Weight 
. Ratio, hp/ton 

10.1 

12.7 

ll.2 

12.3 

8.7 

11.8 

9.6 

10.3 

7.5 

10.0 

8.4 

7.2 

8.1 

10.3 

6.1 

Table 2 
Important Characteristics of Stuay Vehicles 

Minimum 
Ground Approach De~arture 

Clearance • Angle Angle 
in. ~-~ 

10.5 46 34 

15.0 50 73 

16.5 40 40 

12.5 45 

13.2 

14.o 54 54 

15.5 46.5 

12.5 

13.25 54 58 

14.o 54 54 

15.5 46.5 

13.25 54 58 

15.5 46.5 

12.5 45 

11.5 35 90 

Transmission 

Mt 654CR 

M650CR Allison 

ZF S-690 

Allison HT740D 

Allison MT650D 

HT750 DR Allison 

Zahnrad Fabrik Friedruch-
shafen AG S6-90 

Allison HT740D 

Allison MT650D 

HT750 DR Allison. 

Zahnrad Fabrik Friedruch-
shafen AG S6-90 

Allison MT650D 

Zahnrad Fabrik Friedruch-
shafen AG 86-90 

Allison HT740D 

5-Speed Manual+ 

VCI 
Fine- Coarse-

Grained Grained 
~~ 

40.2 

28.0 

44.6 

35. 7 

36.0 

26.2 

43.5 

38. 7 

36.2 

25.8 

4.2. 3 

41.4 

44.7 

40.9 

48.1 

69.5 

48.2 

73.0 

52.3 

51.8 

36.~ 

65.0 

42.5 

41. 5 

24.o 

58.5 

158.o 

76.0 

63.0 

98.0 

Speeds for Obstacle 
Maximum Obstacle Heights at Six-watt Speeds for 

Speed* 2.~mph Indicated rms elevations 
-1!!PL.. _L ....!Q_ _l_ __2_ _3_ 

55 

55 

54 

55 

53.9 

55.0 

55 

55 

55 

55 

51.6 

50.5 

55.0 

55.0 

50.0 

100.0 

100.0 

100.0 

100.0 

100.0 

84.5 

100.0 

100.0 

100.0 

84.5 

100.0 

100.0 

100.0 

100.0 

21.0 

30.2 

42.0 

20.5 

100.0 

48.o 

100.0 

20.5 

100.0 

48.o 

100.0 

100.0 

100.0 

20.5 

13.6 

4.4 9.1 

18.2 18.8 

9.08 14.8 

6.o 13.5 

9.0 16.5 

17.1 18.4 

9.0 13.0 

6.o 13. 5 

9.0 16.5 

17.l 18.4 

9.0 13.0 

9.0 13.0 

6.o 13.5 

7.3 9.0 

8.o 

13.0 

8.2 

5.7 

8.0 

15.0 

8.5 

5.7 

8.0 

8.5 

8.o 

8.5 

5.7 

7.5 

7 .7 

10.5 

5.9 

8.o 

15.0 
8.5 

5.7 

8.0 

J.5 .o 

8.5 

8.0 

8.5 

5.7 

6.5 



Table 3 
Characteristics of Composite Route Networks 

Study Area Features 

Total distance, miles 

Number of links)'' 

Average link length, miles 

Composition of network, percent· 
Superhighways 
Primary roads 
Secondary roads 
Tertiary roads and trails 
Off-:road traverse 

West Germany 

1678 

2184 

o. 77 

3.1 
21.1 
61.4 
14.3 
0.1 

100.0 

* A link is the route joining two route intersections or route end points. 



Table 4 
Preliminary Quantification of WHEELS Stua.y Definitions of Tactical Mobility1 

Mobility Level 
High-high mobility** 

All off-road operation 
Tactical high mobility 

The highest level of mobility designating the 
requirement for extensive cross-country 
maneuverability characteristic of operations in 
the ground-gaining and fire-support environment 

Tactical standard mobility 
The second highest level of mobility designating 
the requirement for occasional cross-country 
movement 

Tactical supEort mobility 
A level of mobility designating the requirement 
for infrequent off-road operations over selected 
terrain with the preponderance of movement on 
primary and secondary roads 

On-road mobility** 
All on superhighways, primary and secondary 
roads, and the best tertiary roads and trails 

0Eerating 
Off-Road 
Percent 

100 

50 

15 

5 

0 

Severit~ of 0Eeration 
Off-Road* On-Road 

Distance Percent of Percent of 
On-Road Terrain Trails 
Percent Challenged Included 

0 100 

50 90 100 

85 80 100 

95 50 50 

100 10 

* 
** 

In terms of percentage of best off-road terrain to be challenged (off-road speed profile). 
NOT a WHEELS study definition. 



Table 5 
Network Composition and Severity at Tactical Mobility Levels 

For HIMO West Germany Study Area 

Severity of Operation in Terms of Percent 
Composition of Network in Percent of Terrain and Roads Challenged 

Primary Secondary Primary Secondary 
Roads Roads Trails Off-road Roads Roads Trails Off-road 

Tactical Mobility Levels (Pp) (PS) (PT) (P) (Vpp) (VSP) (VTP) (VC) 

High-High 0 0 0 100 VlOO 

Tactical High 10 30 10 50 VlOO VlOO VlOO v90 

Tactical Standard 20 50 15 15 VlOO VlOO VlOO vao 

Tactical Support 30 55 10 5 VlOO VlOO v50 v50 

On-Road 35. 60 5 0 VlOO VlOO VlO 



Table 6 

SUJ:lJ!la.rv of Stu§l Vehicles Mobilitv Ratins; Sneeds for the Tactical Mobility Levels 

On-Road Tactical SUEDOrt Tactical Standard Tactical Hi~h High-High 
Vehicles ~ ~ Snow All !!EL ~ Snow fil.. !!EL ~ Snow All !!EL Wet Snow All !!EL ~ Snow All 

M813 PIP, 5-ton Cargo 'l'ruck, 17 .6 l'(.l 1.4 3.6 14.9 14.2 1.5 3.6 11.0 8.4 0.9 2.2 6. 7 3.3 0.5 1.1 o.8 o. 7 0.3 0.5 
6x6/XM835 F:atbed Trailer 

':'A..R,AJY.::OM HM'IT, 5-ton Cc.rgo 21.3 20.6 i7.8 19.8 18. 7 17 .6 15.8 17.3 14.6 12.2 12.5 13.0 9.4 6.8 8.0 7 .9 1.1 o.8 1.0 1.0 
Truck, 8x8/XM835 Flatbed 
Tr:'-iler* 

Gem.an HAU, 7-ton Cargo Truck, 20.6 19.8 15. 7 18.4 11.4 16.4 13.8 15. 7 12.8 9.3 10. 7 10.8 8.o 6.!1 7 .o 7.1 1.1 0.9 1.0 1.0 
8.x8/X:•1835 :'latbed Trailer 

TARA!:lC(l!.l ?..:\l'IT, 10-ton Cargo 22. 7 21.6 18.o 20.6 1!.7 16.6 14. 7 16.2 12.2 11.4 10.8 11.4 7.3 6.6 6.7 6.9 1.0 0.9 0.9 0.9 
'.!.'rack, 8x8/XM835 ?latbeC. 
Trailer* 

Lockhr,cd TDW901.M, 10-ton Cargo 17, 3 16. 7 13. 7 15. 7 15.0 lh.2 12.2 13. 7 11. 7 10.6 9.8 10. 7 7.6 6.6 6.6 6.9 1.2 1.1 1.2 1.2 
Truck, 8x8/Xt1835 Flatbed 
Trt.ile::-* 

I,ockheeC. TDW902, 10-ton 21.1 20.3 15.0 18.4 18.5 17.4 13.7 16.3 14.3 13.l 11.2 12. 7 8.8 7 .6 7.3 7.8 1.3 1.1 1.2 1.2 Cargo '.I' ruck, 8x8/XM835 
Flntbed TraEer* 

Germ.o..'1 MA.N, JO-ton Cargo 18.9 18.2 15.0 17.2 16.1 15.2 13.2 14.8 12.2 
Tru..:k, 8x8/XM835 Fle.tbed 

9.0 10.5 10.4 7. 7 6.2 6.9 6.9 1.0 o.8 1.0 0.9 

Trailer* 

TA.ItADCOM HMTT, 10-ton Cergo 20.5 19.6 16.3 18.6 16.3 15.2 13.5 14.9 
Truck, 8x8/Kasbohrer Flat-

11.6 8.5 10.0 9.9 7.1 4.8 6.2 5.9 1.0 o. 7 0.9 0.9 

bed Trailer* 

Lockheed TDW901H, 10-ton 15.2 14.6 11.8 13. 7 13.4 12.5 10.6 12.l 10. 7 
Cargo Truck• 8x8/Kasbohrer 

7.8 8. 7 8.9 7.1 5.4 5.9 6.o 1.3 0.9 1.2 1.1 

Flatbed Trailer* 

Lockheed TDW902, 10-ton 19.6 18.9 10.4 15.0 l"I .3 16.2 9.9 13.6 13.5 8.o 8.1 9.3 8.4 5.6 6.o 6.5 1.5 0.9 ; ; l. l Cargo Truck, 8x8/Kasbohrer 
Flatbed Traile:r-" 

Geri:ian MAN 10-ton Cargo 17 .3 
Truck, 8x8/Kasbohrer ?lat-

16. 7 12.8 15.3 14.9 14.o 11.6 13.3 11.5 8.4 9.4 9.6 7.4 4.1 6.2 5.5 1.0 o. 7 0.9 0.9 
bed Trailer* 

Lockheed TDW901M, 10-ton Cargo 15. 0 14.li 5.4 9.3 13.3 12.3 5.3 8.7 10.6 
':'ruck, Sx8/M345 Flatbed 

7 .8 4.5 6.8 7 .1 5.3 2.6 4.2 1.2 0.9 o. 7 0.9 
'!'ro.iler 

Serre.an !I.AN, 10-ton Cargo 11.0 16.4 5.9 10.lt llt. 7 13. 7 5.8 9.6 11.4 8.3 4.8 7.2 7 .3 4.6 2.2 3. 7 1.0 o. 7 0. " 0.8 
Truck, 8x8/M345 Flatbed 
Traile1· 

'I'tul.n.....""lC0!-1 1-L~fl'T, 10-ton Cargo 20.3 19.4 9. 7 
Truck/M345 Flatbed 

14. 7 16.2 15.1 8.9 12.5 11.5 8.5 6.9 8.6 7 .o 4.8 2.6 4.1 1.0 0.7 o. 7 o.8 

Tn .. tle!"" 

M81B, 5-ton -Tractor, 6x6/ 13.1 12.8 
!·!871 Lowbed Se:i:i trailer 

2.1 l~. 8 11.5 10.8 2.2 4. 7 9.0 5.1 l.4 2.9 4. 7 1.3 o.6 1.1 o. 7 0.5 0.3 o.4 

* V.odified/heavy cra.ne n:oved to rear or truck. 



Table 7 
SUlllinary of Missions Completed in a 10-Hour Day by Stud..y Vehicles at the Tactical Mobility Levels 

Vehicles 

M813 PIP, 5-ton Cargo Truck, 6x6/ 
XM835 Flatbed Trailer 
TARADCOM HMTT, 5-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 
German MAN, 7-ton Cargo Truck, 8x8/ 
XM835 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 
TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
Lockheed TDW902, 10...:ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
German MAN, 10...:t.on .Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo 
Truck, 8x8/M345 Flatbed Trailer 
German MAN, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 
M818, 5-ton Tractor, 6x6/M871 
Lowbed Semitrailer 

On-Road 

9.4 9.1 0.7 1.9 

Tactical Support Tactical Standard 
!2.!:l. Wet Snow All 

Tactical High High-High 

7.9 7.6 o.8 1.9 5.8 4.4 0.5 1.1 3.6 1.8 0.3 o.6 o.4 o.4 p.2 0.3 

11.3 11.0 9.5 10.5 · lO.o 9.4 8.4 9.2 7.8 6.5 6.6 6.9 5.0 3.6 4.3 4.2 o.6 o.4 0.5 0.5 

11.0 10.5 8.4 9.8 9.3 8.7 7.3 8.4 6.8 5.0 5.7 5.8 4.3 3.4 3.7 3.8 o.6 0.5. 0.5 0.5 

12.1 11.5 9.6 11.0 9.4 8.8 7.8 8.6 6.5 6.1 5.8 6.1 3.9 3.5 3.6 3.7 0.5 0.5 0.5 0.5 

9.2 8.9 7.3 8.4 8.o 7.6 6.5 7.3 6.2 5.6 5.2 5.7 4.o 3.5 3.5 3.7 o.6 o.6 o.6 o.6 

11.2 l0.8 8.o 9.8 9.8 9.3 7.3 8.7 7~6 7.0 6.o 6.8 4.7 4.o 3.9 4.2 0.7 o.6 o.6 o.6 

l0.1 9.7 8.o 9.2 8.6 8.1' 7.0 7.9 6.5 4.8 5.6 5.5 4.1 3.3 3.7 3.7 0.5 0.4 0.5 0.5 

10.9 10.4 8.7 9.9 8.7 8.1 7.2 7.9 6.2 4.5 5.3 5.3 3~8 2.6 3.3 3.1 0.5 0.4 0.5 0.5 

8.1 7.8 6.3 7.3 7.1 6.6 5.6 6.4 5.7 4.2 4.6 4.7 3.8 2.9 3.1 3.1 0.7 0.5 o.6 o.6 

l0.4 l0.1 5.5 8.o 9.2 8.6 5.3 7.2 7.2 4.3 4.3 5.0 4.5 3.0 3.2 3.5 o.8 0.5 o.6 o.6 

9.2 8;9 6.8 8.1 7.9 7.4 6.2 7.1 6.1 4.5 5.0 5.1 3.9 2.2 3.3 2.9 0.5 o.4 0.5 0.5 

8.o 7.7 2.9 5.0 1.1 6.5 2.8 4.6 5.s 4.2 2.4 3.6 3.8 2.8 1.4 2.2 o.6 0.5 o.4 0.5 

9.0 8.7 3.1 5.5 1.8 7.3 3.1 5.1 6.1 4.4 2.6 3.8 3.9 2.4 1.2 2.0 0.5 o.4 o.4 o.4 

10.8 10.3 5.2 7.8 8.6 8.o 4.7 6.6 6.1 4.5 3.7 4.~ 3.7 2.6 1.4 2.2 0.5 o.4 o.4 o.4 

7.0 6.8 1.1 2.6 6.1 5.8 1.2 2.5 4.8 2.7 0.7 1.5 2.5 0.7 0.3 o.6 o.4 0.3 0.2 0.2 

* Modified/heavy crane moved to rear of truck. 



APPENDIX A: DATA USED TO CHARACTERIZE THE STUDY VEHICLES AND 
A BRIEF DESCRIPTION OF FACTORS USED IN DESCRIBING HIMO 

WEST GERMANY 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 and SWIMCR~T/WACROSS water-crossing 
models. These data for the study 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 and those for the Lockheed 
TDW902, 10-ton cargo truck were ob"tained from Lockheed. 

3. /Ride dynamics data for the TARADCOM HMTT, 10-ton cargo truck 
German MAN, 10-ton cargo truck, and Lockheed TDW901M, 10-ton cargo truck 
were obtained from WES test data. Ride dynamics data for the Lockheed 
TDW902 were obtained by WES using suspension data and the AMM Dynamic 
Submodel. 6 Ride dynamics data for the TARADCOM HMTT, 5-ton cargo.truck 
were obtained by TARADCOM. The M813 PIP, 5-ton cargo truck has a sus-
pension system similar to that of the M813Al and, therefore, was as-
signed the measured ride dynamics data of the M813Al. 

Terrain Data 

4. A detailed description of the procedures used to describe the 
HIMO West Germany study area for use with the AMM is given in the HIMO 
study. The terrain and road factors required for the (AMC-74X) SWIMCRIT/ 
WACROSS water-crossing prediction models are given in Table A7 to show 
the content of the data required for these models. 

Al 



!£.:... Identification 

Vehicle type {NVEH = 0 for tracked and 1 for 
wheeled) 

Gross vehicle weight 
Track type (NFL = 0 for flexible and 1 for 

girderized) 
4 Grouser height for tracks 
5 Tire ply rating 
6 Gross rated horsepower 
7 Number of tracks or tires 
8 Number of axles 
9 Vehicle width 

10 Vehicle length 
11 Track width or nominal tire width 
12 Wheel rim diameter on road wheel radius 
13 Recommended tire pressure (cross-country) 
14 Area of one-track shoe (tracked) or number 

of wheels (wheeled) (duals as one) 
15 Number of bogies (tracked) or chain 

indicator wheeled ( 0 = no chains; 
1 = chains) 

16 Vehicle ground clearance at the center 
of greatest wheel span 

1 7 Minimum vehicle ground clearance 
18 Rear end clearance (vertical clearance of 

vehicle's trailing edge) 
19 Vehicle departure angle 
20 Vehicle approach angle 
21 Length of track on ground or wheel diameter 
22 Height of vehicle pushbar, bumper or leading 

edge 
23 Distance between first and last wheel 

center lines 
24 Horizontal distance from the center of 

gravity to the front wheel center lines 
25 Vertical distance from the center of 

gravity to the road wheel center lines 
26 Maximum span between adjacent wheel center 

lines 
27 Vertical distance from the ground to the 

center of the rear wheel (idler or sprocket 
for tracked vehicle) 

28 Track thickness plus the radius of the rear 
idler or sprocket 

29 Road wheel radius plus track thickness 
30 Loaded rolling radius of tire (cross-

country tire pressure) or sprocket 
pitch radius (sprocket pitch dia/2) 

31 Height of rigid point used to determine ap-
proach angle 

32 Maximum braking force the vehicle develops 
33 Loaded wheel deflection (at sand tire 

pressure) 
34 Distance vehicle spans before significant 

motion begins 
35 Maximum force the pushbar can withstand 
36 Maximum axle load/gross vehicle weight 
37 Vehicle rated horsepower per ton 
38 Transmission tYPe ( 0 = automatic, 1 = manual) 
39 Final drive gear ratio 
40 Final drive gear efficiency 
41 Number of gear ratios 
42 Transmission efficiency 
l13 Gear ratios for study vehicles (descending order) 
44 Tractive force (lbs) - vehicle speed (r:::rph) 

relations 
45 Vehicle speed at 2.5 g accele::-ation (mph) -

obstacle height (in. ) relations 
46 Ride dynamic vehicl,e speed (mph) - surface 

roughness relations (rms, elev, in.) 
47 Additiunal characteristics required for 

trailers 

* Modified/heavy crane moved to rear of truck. 

M813 PIP 
Dimen- 5-ton Cargo Truck, 6x6/ 
sions XM835 Flatbed Trailer 

lb 49,439 
llA HA 

!IA !IA 
12 

bhp 250 
10 

3 
in, 96 
in. 525.8 
in. 11.0 
in. 20 
psi 55 
sq in. 6 
or # 

in. 19.5 

in. 10.5 
in. 28 

deg 34 
deg 46 
in. 42 
in. 46 

in. 205 

in. 118.2 

in. 30.6 

in. 151.5 

in. 20.0 

in. !IA 

in. !!A 
in. 20 

in. 34.2 

lb 26,378 
% 25 

in. 20 

kips 33 
0. 34 

hp/ton 10.1 
0 
6.411 
0.9 

10 
0.9 

Table Al 

Vehicle Characteristics Used in Army Mobilitz Model (AMH) 

TARADCOM HMTI' German MAH TARADCOM ID.fl'T 
5-ton Cargo Truck, 8x8/ 7-ton Cargo Truck, 6x6/ 10-ton Cargo Truck, 8x8/ 

X:M835 Flatbed Trailer* :X:M835 Flatbed Trailer XM835 Flatbed Trailer* 

47,424 57 ,023 71,552 
!IA UA !IA 

!IA !IA !IA 
10 18 16 

300 320 440 
8 6 8 
4 3 4 

98 97 .8 94.5 
503 556.4 565 .5 
16. 7 13 16. 7 
20 21.5 20.0 
15 51 30.0 

8 6 8 

24 23 22.5 

15 16.5 12.5 
35 33 35.5 

73 40 45.0 
50 40 45.0 
51.8 49 52.0 
35 46 42.5 

206 202.8 248 

i23.l 116. 7 13 3.2 

34 43. 3 34.2 

90 147.6 132 

22.8 23. 7 23 

NA !IA !IA 

llA UA !IA 
22.8 23. 7 23 

35 36 38,0 

25,246 32 ,925 411,550 
25 25 25 

26 24.5 26 

31.6 41.1 56 
o. 32 0. 33 0.28 

12. 7 11.2 12. 3 
0 1 0 

6.40 6. 73 5.57 
0.9 0.92 0.90 

10 6 8 
0.9 0.92 0.90 

--------i Table A2 
Table A3 

Table A4 

Table A5 

Table A6--

(Continued) 

Lockheed TDW901M Lockheed 1'DW902 German !vi.MI TARADCOM HMTT 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8f.1 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ _ 

XM835 Flatbed Trailer* XM835 Flatbed Trailer~ :X:M83SFlatbed Trailer* Kasbohrer n atbed T;ra,iler"' 
1 

69 ,182 72,982 731,82 811,318 
!IA HA HA :NA 

!IA !IA l!A !!A 
16 12 18 16 

3(1) 430 352 440 
8 8 8 8 
4 4 4 4 

' 96 112 97.8 98 
593 597 617.0 612 
16. 7 24 14.5 16. 7 
20.0 20.5 20.0 20 
20.0 15 45.0 30 

8 8 8 8 

0 --

30.0 37 23.2 22.5 

13.25 14 15.5 12.5 
36.0 37 .5 32.0 35.5 

58.0 54 45.3 45 
54.o 54 46.5 45 
52.0 54 47 .5 52 
34.o 34 29.0 42.5 

260.0 273 275.0 248 

144.5 138. 3 150.5 144.9 

34 34.2 39.6 34.2 

144 155 144.o 132 

22.0 211.5 22.0 23 

!IA !IA !IA !IA 

!IA !IA !IA !IA 
22.0 211.5 22.0 23 

34.o 34 29.0 38 

112,653 45 '700 45,853 44,230 
25 25 25 25 

26.0 59 24.o 26 

53 57 .1 57 55.3 
0.29 0.27 0.270 0.30 
8. 7 11.8 9.6 10.3 
0 0 1 0 
6.90 6.17 6.73· 5.57 
0.90 0.9 0.92 0.90 
5 10 6 8 
0.85 o.85 0.92 0.90 

(Sheet 1 of 2) 



4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 

17 
18 

19 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 
30 

31 

32 
33 

34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 

46 

47 

Dimen-
______ _.I,.de.,n,_,t"'i"-'fi,_,c,,,a"'ti"· o"'n'------- sions 
Vehicle type (NVEH = O f'or tracked and 1 for 

wheeled) 
Gross vehicle weight 
Track type (NFL = 0 for flexible and 1. for 

girderized) 
Grouser height for tracks 
Tire ply rating 
Gross rated horsepower 
Number of tracks or tires 
Number of axles 
Vehicle width 
Vehicle length 
Track width or nominal. tire width 
Wheel rim diameter on road wheel radius 
Recommended tire pressure (cross-country) 
Area of one-track shoe (tracked) or number 

of wheels (wheeled) (duals as one) 
Number of bogies (tracked) or chain 

indicator ·wheeled (0 = no chains; 
1 - chains) 

Vehicle ground clearance at the center 
of greatest wheel span 

Minimum vehicle ground clearance 
Rear end clearance (vertical clearance of 

vehicle's trailing edge) 
Vehicle departure angle 
Vehicle approach angle 
Length of track on ground or wheel diameter 
Height of vehicle push bar, bumper or leading 

edge 
Distance between first and 1.ast wheel 

center lines 
Horizontal distance from the center of 

gravity to the front wheel center lines 
Vertical distance from the center of 

gravity to the road wheel center lines 
Maximum span between adjacent wheel center 

lines 
Vertical distance from the ground to the 

center of the rear wheel (idler or sprocket 
for tracked vehicle) 

Track thickness plus the radius of the rear 
idler or sprocket 

Road wheel radius pl.us track thickness 
Loaded rolling radius of tire (cross-

country tire pressure) or sprocket 
pitch radius (sprocket pitch dia/2) 

Height of rigid point used to determine ap-
proach angle 

Maximum braking force the vehicle develops 
Loaded wheel deflection (at sand tire 

pressure) 
Distance vehicle spans before significant 

motion begins 
~:!.IJ!.um fol'.ce the pushbar can withstand 
Maximum axle load/ S:ross vehicle weight 
Vehicle rated horsepower per ton 
Transmission type ( 0 = automatic, 1 = manual) 
Final drive gear ratio 
Final drive gear efficiency 
Number of gear ratios 
Transmission ef'ficiency 
Gear ratios i'or study vehicles (descending order) 
Tractive force (lbs) - vehicle speed (mph) 

relations 
Vehicle speed at 2. 5 g acceleration (mph) -

obstacle height (in.) relations 
Ride dynamic vehicle speed (mph) - surface 

roughness relations (rms, elev, in.) 
Additional characteristics required for 

trailers 

lbs 
!IA 

!IA 

bhp 

in. 
in. 
in. 
in. 
psi 
sq in. 
or # 

in. 

in. 
in. 

deg 
deg 
in. 
in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 
in. 

in. 

lbs 

in. 

kip_s 

hp/ton 

* Modified/heavy crane Ir.oved to rear oi' truck. 

LocY..heed TDW901M 
10-ton Cargo Truck, 8x8/ 

Kasbohrer Flatbed Trailer* 

81,948 
NA 

NA 
16 

300 
8 
4 

98 
639.5 
16.7 
20 
20 
8 

30 

13.2 
36 

58 
54 
52 
34 

260 

148.2 

34 

144 

22 

NA 

NA 
22 

34 

42,332 
25 

26 

52.9 
0.29 
7.5 
0 
6.9c 
6.90 
5 
0.85 

Table Al (Concluded) 

Lockheed TDW902 
10-ton Cargo Truck, 8x8/ 

Kasbohrer Flatbed Trailer* 

85 '748 
NA 

!IA 
12 

430 
8 
4 

112 
643.5 

24 
20.5 
15 

8 

37 

14 
37.5 

54 
54 
54 
34 

273 

138.3 

34.2 

155 

24.5 

!IA 

NA 
24.5 

34 

45,375 
25 

59 

56~ 7 
0.27 

10 
0 
6.17 
0.90 

10 
0.85 

10-ton G~=~ ~k, Bx8 '.10-t~~c~~;:~ ~:~~~ 8x8/ 
Kasbohrer Flatbed Trailer* M345 Flatbed Trailer 

1 

84 ,246 83,460 
NA !IA 

NA !IA 
18 16 

352 300 
8 8 
4 4 

98 96 , 657 .5 702 
14.5 16. 7 
20 20 
45 20 
8 8 

23.2 30 

15-5 13.25 
32 36 

45.3 58 
46. 5 54 
47.5 52 
29 34 

275 260 

150.4 139 

39.6 34 

144 102 

22 22 

IIA NA 

!IA NA 
22 22 

29 34 

44,170 42,005 
25 25 

24 26 

_55.2 52.5 
0.25 0.29 
8.4 1.2 
1 0 
"6. 73 6.90 
0.92 0.90 
6 5 
0.92 0:85 

Table A2 
Table A3 

Table A4 

Table A5 

·Table A6 

German MAU 
10-ton Cargo Truck, 8x8/ 

M345 Flatbed Trailer 
1 

87 ,41:0 
!IA 

NA 
l8 

352 
8 
4 

97.8 
726 
14.5 
20 
45 
8 

23.2 

15-5 
32 

45 
46.5 
47 .5 
29 

275 

151.6 

39.6 

144 

22 

NA 

!IA 
22 

29 

45,205 
. 25 

24 

56.5 
0.29 
9.1 
1 
6.73 
0.92 
6 
0.92 

TARADCOM HMTT 
10-ton Cargo Truck, 8x8/ 

M345 Flatbed Trailer 
1 

85 ,830 
NA 

NA 
16 

440 
8 
4 

94.~ 

674.5 
16. 7 
20 
30 
8 

22.5 

12.5 
35.5 

45 
45 
52 
42.5 

248 

131 

34.2 

132 

23 

NA 

NA 
23 

38 

43,900 
25 

26 

54.9 
0.,5 

10.3 
0 
5.57 
0.90 
8 
0.90 

M81H 5-ton 
Tractor, 6x6/M871 
Lowbed Semitrailer 

1 

81,555 
NA 

NA 
12 

250 
10 

3 
151 
612 
11 
20 
35 
6 

23 

11.5 
30 

90 
35 
42 
32 

195 

122 

18.4 

140 

18.6 

NA 

NA 
18.6 

32 

32,9211 
25 

21. 

41.1 
0.37 
6.1 
1 
6.44 
0.90 

10 
0.90 

(Sheet 2 of 2) 



Table A2 
Gear Ratios for Study Vehicles 

Vehicles Gear Ratios for Vehicles 
M813 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 HMTT, 5-ton Cargo Truck, 8x8/ 9.17 4.86 4.00 3,65 2.79 2.20 2.14 1.59 1.21 0.96 

XM835 Flatbed Trailer* 
German MAN, 7-ton Cargo Truck, 6x6/ 6.53 3,77 2.50 1.69 1.29 1.02 

XM835 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck, 8x8/ 8.02 4.50 3,69 3.04 2.17 2.07 1.46 1.00 

XM835 Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8.04 3.58 2.10 1.39 1.00 

8x8/JCM835 Flatbed Trailer* 

Lockheed TDW902, 10-ton Cargo Truck, 10.24 6.83 4.09 2.73 2.66 1.80 1.77 1.28 1.20 o.86 
8x8/XM835 Flatbed Trailer* 

German MAii, 10-ton Cargo Truck, 8x8/ . 6.53 3,77 2.50 1.69 1.29 1.02 
XM835 Flatbed Trailer* 

1'1\RADCOM IIM'r'r, · 10-ton Cargo Truck, 8x8/ 8.02 4.50 3,69 3.04 2.17 2.07 1.46 1.00 
Kasbohrer Flatbed Trailer* 

Lockheed TDW901M, 10-ton Cargo Truck, 8.o4 3,58 2.10 1.39 1.00 
8x8/JCM835 Flatbed Trailer* 

Lockheed TDW902, 10-ton Cargo Truck, 10.24 6.83 4.09 2.73 2.66 1.80 1.77 1.28 1.20 o.86 
8x8/XM835 Flatbed Trailer* 

German MAN, 10-ton Cargo Truck, 8x8/ 6.53 3.77 2.50 1.69 1.29 1.02 
Kasbohrer Flatbed Trailer* 

Lockheed TDW901M, 10-ton Cargo Truck, 
8x8/M345 Flatbed Trailer 

8.04 3,58 2.10 1. 39 1.00 

German MAN, 10-ton Cargo Truck, 8x8/ 
M345 Flatbed Trailer 

6.53 3.77 2.50 1.69 1.29 l.02 

TARADCOM HMTT, 10-ton Cargo Truck, 8x8/ 8.02 4.50 3,69 
M345 Flatbed Trailer 

3,04 2.17 2.07 1.46 LOO 

M818, 5-ton Tracto1·, 6x6/M871 Lowbed 12.29 6.88 6.07 3.62 
Semitrailer 

·3.40 2.02 l. 79 1.58 1.00 0.78 

* Modified/heayy crane moved to re~·of.truck. 



Table A3 
Tractive Force - Vehicle SEeed Relations 

MB13 PIP TARADCOM HMTT German MAN 
5-ton Cargo Truck, 6x6/ 5-ton Cargo Truck, 8x8/ 7-ton Cargo Truck, 6x6/ 

XM835 Flatbed Trailer XM835 Flatbed Trailer* XM835 Flatbed Trailer 
Vehicle Tractive Vehicle. Tractive Vehicle Tractive 

Speed Force Speed Force Speed Force 
IDEh ·lb IDEh lb ID Eh lb 
0 30,785 0 41,913 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 
4.o 14,488 2.0 30,297 2.0 23,535 
5.0 11,739 2.5 26,854 2.5 21,617 
6.o 9,241 3.0 23,675 3.0 10,256 
7.0 7,993 3.5 20,921 3.5 16,212 
8.0 7' 749 i 4.o 18,576 l~. 0 15,709 
9.0 7 ,249 . 4.5 16,354 4.5 14,585 

10.0 6,503 5.0 15,001 4.8 13,600 
11.0 5,756 5.5 14,720 6.o 13,553 
12.0 5,310 6.o 14,207 6.5 13,389 
14.o 4,769 6.5 11,248 7.0 13,091 
16.o 1.,229 7.0 10,554 7.5 12,665 
18.o 3,791 7.5 9,907 8.o 12,240 
20.0 3,555 8.0 9,246 8.5 11,550 
22.0 3,070 8.5 8,693 9.0 8,000 
25.0 2,795 9.0 8,254 11.0 7,767 
30.0 2,243 9.5 7,960 11.5 7,713 
35.0 2,.100 10.0 7,885 12.0 7,599 
4o.o 1,966 11.0 7,624 13.0 7,314 
45.0 1,841 11.5 7,406 14.o 7,008 
50.0 1,874 12.0 6,512 15.0 5,(76 
55.0 1,786 13.0 6,348 15.5 . 5 ,197 
55.0 0 14.o 6,082 17.0 5,124 

14.5 5,750 18.o 5 ,01,7 
15.0 5,667 19.0 4,922 
15.5 5,484 20.0 4,798 
16.o 4,640 21.0 4,670 
17.0 4,557 22.0 4,464 
18.o 4,484 22.5 4,039 
19.0 4,392 23.0 3,518 
20.0 4,295 26.0 3,452 
21.0 3,603 30.0 3,223 
22.0 3,573 32.5 3,021 
21 •• 0 3,469 33.0 2,654 
26.0 3,277 38.5 2,490 
27.0 2,715 42.5 2,310 
29.0 2,603 43.0 2,081 
32.0 2,545 45.0 2,041 
35.5 2,395 54.o 1,937 
36.o 2,055 54.o 0 
38.o 1,980 
45.0 1,883 
47.0 1,806 
47.5 1,569 
50.0 1,562 
55.0 l,!lil5 
55.0 0 

(Contip.ued) 

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



Table A3 (Continued) 

TARADCOM HMTT Lockheed TDW901M Lockheed TDW902 
10-Ton Cargo Truck, .8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 

XM835 Flatbed Trailer* XM835 Flatbed Trailer* : XM835 Flatbed Trailer* 
Vehicle Trac"j;ive Vehicle Tractive;1 Vehicle Tractive 

Speed Force Speed Force Speed Force 
IDEh lb Dll'.h lb Dll'.h lb 
0 43,46Q 0 36,350 0 57,740 
0.5 41,280 0.5 34,852 0.9 49,490 
1.0 38,900 1.0 33,104 1.8 41,240 
1.5 36,515 1.5 30,856 2.8 33,980 
2.0 34,525 2.0 27,860 4.o 26,390 
2.5 32,140 2.5 24,365 4.2 22,200 
3.0 29,555 3.0 21,870. 5.9 17,600 
3.5 27,370 3.5 19,575 6.1 16,280 
4.0 25,180 4.o rr ,030 6.5 14,ooo 
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.o 10,640 9.9 10,600 
6.o 15,820 7.0 9,600 10.3 9,600 
6.5 15,030 8.o 8,610 10.4 9,200 
7.0 14,235 9.0 7,620 11.0 8,800 
7.5 12,640 10.0 6,680 13.0 7,800 
8.0 12,140 11.0 5,840 14.9 7,050 
8.5 11,645 12.0 5,450 16.6 6,760 
9.0 11,440 13.0 5,155 18.8 6,270 
9.5 11,135 14.o 4,810 19.1 5,280 

10.0 10,930 15.0 4,465 22.1 4,920 
10.5 10,753 16.o 4,220 24.8 4,620 
11.0 10,540 18.o 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.o 2,520 38.6 3,130 
13.0 7,870 26.0 2,290 42.5 2,420 
13.5 7,780 28.0 2,160 49.6 2,200 
14.o 7,735 30.0 2,150 55.0 1,925 
ll~. 5 7,690 32.5 2,100 55.0 0 
15.0 7.595 35.0 2,000 
16.o 7,300 4o.o . 1,600 
17.0 6,900 48.5 1,400 
18.o 6,300 53,9 1,000 
19.0 5,485 54.o 0 
20.0 5,370 
22.0 5,240 
25.0 5,160 
2'(.0 4,430 
30.0 3,500 
35,0 3,260 
4o.o 2,800 
45.0 2,610 
50.0 2,350 
55.0 2,040 
55.0 0 

(Continued) 

(Sheet 2 of 5) 



Table A3 (Continued) 

German MAN TARADCOM HMTT Lockheed TDW901M 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 

XM835 Flatbed Trailer* Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer* 
Vehicle Tractive Vehicle Tractive Vehicle Tractive 

Speed Force Speed Force Speed Force 
InJ2h lb InJ2h lb rnEh lb 

0 28,960 0 43,460 0 36,350 
0.5 27,970 0.5 41,280 0.5 34,852 
1.0 26,980 1.0 38,900 1.0 33,104 
1.5 25,490 1.5 36,515 1.5 30,856 
2.0 . 24,ooo 2.0 34,525 2.0 27,860 
2.5 22,255 2.5 32,140 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 
4.o 17 ,530 4.o 25,180 4.o 17,030 
4.5 16,040 4.5 22,590 4.5 13,882 
5.0 14,300 5.0 20,200 5.0 12,636 
6.o 13,820 5.5 18,010 6.o 10 ,640 
7.0 13,340 6.o 15,820 7.0 9,600 
8.o 12,600 6.5 15,030 8.o 8,610 
9.0 8,120 7.0 14,235 9.0 7,620 

10.0 8,040 7.5 12,6110 10.0 6,680 
11.0 7,960 8.o 12,140 11.0 5,840 
12.0 7,870 8.5 11,645 12.0 5,450 
13.0 7,440 9.0 11,440 13.0 5,155 
14.o 5,600 9.5 11,135 14.o 4,810 
15.0 5,225 10.0 10,930 15.0 4,465 
18.o ·5;140 l0.5 10,735 16.o 4,220 
20.0 4,990 11.0 10,540 18.o 3,630 
25.0 3,560 11.5 10,240 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.o 2,520 
4o.o 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.o 7,735 30.0 2,150 
55.0 1,680 14.5 7,690 32.5 2,100 
55.0 0 15.0 7,595 35.0 2,000 

16.o 7,300 40.0 1,600 
17.0 6,900 48.5 1,400 
18.o 6,300 53.9 1,000 
19.0 5,485 54.o 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 

(Continued) 

(Sheet 3 of 5) 



Table A3 (Continued) 

Lockheed TDW902, German MAN Lockheed TDW901M, 
10-ton Cargo True~, 8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 

Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer* M345 Flatbed Trailer 
Vehicle Tractive Vehicle Tractive Vehicle Tractive 

Speed Force Speed Force Speed Force 
mEh lb mEh lb mEh lb 

0 57,740 0 28,960 0 36,350 
0.9 49,490 0.5 27,970 0.5 34,852 

.1.8 41,240 1.0 26,980 1.0 33,104 
2.8 33,980 1.5 25,490 1.5 30,856 
4.o 26,390 2.0 24,ooo 2.0 27,860 
4.2 22,200 2.5 22,255 2.5 24,635 
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 14,ooo 4.o 17,530 4.o 17,030 
7.4 13,200 4.5 16,040 4.5 13,882 
8.6 11,600 5.0 14,300 5.0 12,636 
9.9 10,600 6.o 13,280 6.o 10,640 

10.3 9,600 7.0 13,340 7.0 9,600 
10.4 9,200 8.o 12,600 8.0 8,610 
ll.O 8,800 9.0 8,120 9.0 7,620 
13.0 7,800 10.0 8,o4o 10.0 6,680 
14.9 7,050 11.0 7,960 ll.O 5,840 
16.6 6,760 12.0 7,870 12.0 5,450 
18.8 6,270 13.0 7,440 13.0 5,155 
19.1 5,280 14.o 5,600 14.o 4,810 
22.1 4,920 15.0 5,225 15.0 4,465 
24.8 4,620 18.o 5,140 16.o 4,220 
27.6 4,290 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.o 2,520 
42.5 2,420 4o.o 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 
48.5 1,400 
53,9 1,000 
54.o 0 

(Continued) 

(Sheet 4 of 5) 



Table A3 (Concluded) 

German MAN TARADCOM HMTT, M818, 
10-ton Cargo Truck,,8x8/ 10-ton Cargo Truck, 8x8/ 5-ton Tractor, 6x6/ 

M345 Flatbed Trailer M345 Flatbed Trailer M871 Lowbed Semitrailer 
Vehicle Tractive Vehicle Tractive Vehicle Tractive 

Speed Force Speed Force Speed Force 
mph lb ID Eh lb ID Eh lb 

0 28,960 0 43,460 0 25,732 
0.5 27,970 0.5 41,280 2.0 25,632 
1.0 26,980 1.0 38,900 2.4 25,380 
1.5 25,490 l. 5 36,515 2.6 24,624 
2.0 24,ooo 2.0 34,525 3.1 21,602 
2.5 22,255 2.5 32,140 3.2 14,700 
3.0 20,765 3.0 29,555 4.o 14,650 
3.5 19,270 3.5 27,370 4.9 13,642 
4.o 17,530 4.o 25,180 5,5 12,846 
4.5 16,040 4.5 22,590 5.6 11,839 
5.0 14,300 5.0 20,200 6.3 10,942 
6.o 13,820 5.5 18,010 6.4 7,919 
7.0 13,340 6.o 15,820 7.6 7,889 
8.0 12,600 6.5 15,030 9.0 7,557 
9.0 8,120 7.0 14,235 11.0 6,781 

10.0 8,040 7.5 12,640 11.l 6,680 
11.0 7,960 8.0 12,140 11.6 6,388 
12.0 7,870 8.5 11,645 11. 7 4,725 
13.0 7,440 9.0 11,4l~o 13.7 4,705 
14.o 5,600 9.5 11,135 16.o 4,594 
15.0 5,225 10.0 10,930 19.7 4,091 
18.o 5,140 10.5 10,735 19.8 3,990 
20.0 4,990 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 25.4 3,244 
35.0 2,720 12.5 8,660 .25.5 2,438 
4o.o 2,530 13.0 7,870 28.6 2 ,l128 
45.0 2,165 . 13.5 7,780 35.4 2,227 
50.0 1,780 14.o 7,735 40.3 2,025 
55.0 1,680 14.5 7,690 4o.4 1,874 
55.0 0 15.0 7,595 45.4 1,743 

16.o 7,300 50.0 1,622 
17.0 6,900 50.0 0 
18.o 6,300 
19.0 5,485 
20.0 5,370 
22.0 5,240 
25.0 5,160 
27.0 4,430 
30.0 3,500 
35.0 3,260 
4o.o 2,800 
45.0 2,610 
50.0 2,350 
55.0 2,040 
55.0 0 

(Sheet 5 of 5) 



Table A4 
Vehicle SEeed at 2.5 5 Acceleration - Obstacle Height Relations 

M813 PIP TARADCOM HMTT German MAN 
5-ton Cargo Truck, 6x6/ 5-ton Cargo Truck, 8x8/ 7-ton Cargo Truck, 6x6/ 

XM835 Flatbed Trailer XM835 Flatbed Trailer* XM835 Flatbed Trailer 
Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle 

Height Speed · Height Speed Height Speed 
in. mEh in. m:12h in. m:12h 
.o 100.0 0 100.0 0 100.0 
1.0 100.0 1.0 100.0 4.9 100.0 
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.o 100.0 4.o 100.0 5,5 20.0 
5,0 100.0 5.0 63.0 6.o 17.0 
6.o 30.2 6.o 42.0 7,5 12.8 
7.0 14.o 7.0 32.2 9.2 10.0 
8.0 5.0 8.o 25.6 11.0 7,9 
9,0 4.8 9.0 21.6 15.0 5,5 

10.0. 4.4 10.0 18.2 20.0 4.o 
11.0 4.3 11.0 16.5. 25.0 3.0 

; 12.0 4.2 12.0 15.2 50.0 2.0 
13.0 4.1 13.0 14.o 
14.o 4.o 14.o 12.8 
15.0 3,9 15.0 11.6 
16.o 3.8 16.o .· 10.0 
60.0 2.0 60.0 2.0 

(Continued) 

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



Table A4 (Continued) 

TARADCOM HMTT Lockheed TDW901M Lockheed TDW902, 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 

XM835 Flatbed Trailer* XM835 Flatbed Trailer* XM835 Flatbed Trailer* 
Obstacle Vehicle Obstacle VehiCle Obstacle Vehicle 

Height Speed Height Speed Height Speed 
in. mEh in. mEh in.-' mEh 

0 100.0 0 100.0 0 100.0 
4.o 100.0 4.o 100.0 3.0 100.0 
4.3 55.0 5.0 100.0 5.9 55.0 
~.6 40.0 6.o 100.0 6.o 48.o 
5.0 33.0 6.3 55.0 7.0 33.0 
5.6 24.5 7.0 20.0 7.5 30.0 
6.o 20.5 7.4 15.0 8.0 26.0 
7.0 14.5 8.o 11.4 9.0 21.0 
8.0 9.4 9.0 10.0 10.0 17.1 
9.0 7,5 10.0 9.0 11.0 14.o 

10.0 6.o 12.0 7,9 12.0 11.8 
12.0 4.o 14.o 7.0 13.0 9.8 
llt.O 3,9 16.o 6.o 14.o 8.4 
16.o 3.8 23.0 3.0 15.0 7.4 
22.0 3.6 50.0 2.0 16.o 6.8 
50.0 2.0 50.0 2.0 

(Continued) 

* Modified/heavy crane moved to rear of truck. (Sheet 2 of 5) 

< .: ' 



Table A4 (Continued) 

German MAN TARADCOM HMTT Lockheed TDW901M 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 

XM835 Flatbed Trailer'; Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer* 
Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle 

Height Speed Height Speed Height Speed 
in. IDJ2h in. IDJ2h in. IDJ2h 

0 100.0 0 100.0 0 100.0 
4.o 100.0 4.o 100.0 4.o 100.0 
5.0 100.0 4.3 55.0 5.0 100.0 
6.o 100.0 4.6 4o.o 6.o 100.0 
6.3 55.0 5.0 33.0 6.3 55.0 
7.0 20.0 5.6 24.5 1.0 20.0 
7.4 15.0 6.o 20.5 7.4 15.0 
8.0 11.4 7.0 14.5 8.o 11.4 
9.0 10.0 8.o 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.o 12.0 7.9 
14.o 7.0 12.0 4.o 14.o 7.0 
16.o 6.o 14.o 3,9 16.o 6.o 
23.0 3.0 16.o 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) 



, Table A4 (Continued) 

Lockheed TDW902, German MAN, Lockheed TDW901M, 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 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. ill£h in. ll£h in. ill£h 
0 100.0 0 100.0 0 100.0 
3.0 100.0 4.o 100.0 4.o 100.0 
5.9 55.0 5.0 100.0 5.0 100.0 
6.o 48.o 6.o 100.0 6.o 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 7.4 15.0 7.4 15.0 
9.0 21.0 8.o 11.4 8.0 11.4 

10.0 17.l 9.0 10.0 9.0 10.0 
11.0 14.o 10.0 9.0 10.0 9.0 
12.0 11.8 12.0 7.9 12.0 7.9 
13.0 9.8 14.o 7.0 14.o 7.0 
14.o 8.4 16.o 6.o 16.o 6.o 
15.0 7.4 23.0 3,0 23.0 3.0 
16.o 6.8 50.0 2.0 60.0 2.0 
50.0 2.0 

(Continued) 

* Modified/heavy crane moved to rear of truck. (Sheet 4 of 5) 



Table A4 (Concluded) 

German MAN TARADCOM HMTT, M818, 
10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 5-ton Tractor, 6x6/ 

M345 Flatbed Trailer M345 Flatbed Trailer M871 Lowbed Semitrailer 
Obstacle Vehicle Obstacle Vehicle Obstacle Vehicle 

Height Speed Height Speed Height Speed 
in. mJ2h in. mJ2h in. m12h 

0 100.0 0 100.0 0 100.0 
4.o 100.0 4.o 100.0 1.0 100.0 
5.0 100.0 4.3 55.0 1.0 80.0 
6.o 100.0 4.6 4o.o 1.5 56.0 
6.3 55.0 5.0 33.0 2.0 44.o 
7.0 20.0 5.6 24.5 3.0 30.0 
7,4 15.0 6.o 20.5 4.o 21.0 
8.o 11.4 7.0 14.5 5.0 16.o 
9.0 10.0 8.o 9.4 7.5 10.0 

10.0 9.0 9.0 7.5 9.0 8.o 
12.0 7.9 10.0 6.o 12.0· 6.o 
14.o 7.0 12.0 4.o 18.0 4.o 
16.o 6.o 14.o 3,9 30.0 3.0 
23.0 3.0 16.o 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) 



Table A5 
Ride Dynamic Vehicle Speed - Surface Roughness Relations 

MB13 PIP TARADCOM HMTT German I:v1AN 
-5-ton Cargo Truck, 6x6/ 5-ton Cargo Truck, 8x8/ 7-ton Cargo Truck, 6x,6/ 

XM835 Flatbed Trailer XM835 Flatbed Trailer* XM835 Flatbed Trailer 
Elevation Vehicle Elevation Vehicle Elevation Vehicle 

rms Speed rms Speed rms Speed 
in. m:eh in. IDEh in. m:eh 
o· 100.0 0 100.0 0 100.0 
0.1 100.0 0.1 59.2 0.1 100.0 
0.2 100.0 0.2 41.0 0.2 50.0 
0.3 100.0 0.3 31.9 o.4 30.0 
o.4 100.0 o.4 28.1 o.6 20.0 
0.5 19.8 0.5 25.9 1.0 14.8 
0.h 14.1 o.6 24.o 1.4 11.3 
0.8 10.6 0.8 21.0 2.0 8.2 
1.0 9.1 1.0 18.8 2.4 7.0 
1.2 8.4 1.2 16.5 3.0 5.9 
1.4 8.0 1.4 15.5 4.o 5.0 
1.6 8.0 1.6 14.5 .· 6.o 4.9 
1.8 8.o 1.8 13.5 8.o 4.8 
2.0 8.o 2.0 13:0 
2.2 7.9 2.2 12.2 
2.4 7.9 2.4 11.6 
2.6 7.8 2.6 11.1 
2.8 1.8 2.8 10.8 
3.0 7.7 3.0 10.5 
3.5 7.6 3.5 9.6 
4.o 7.5 4.o 9.4 
4.5 7.3 4.5 9.1 
5.0 7.2 5.0 9.0 

(Continued) 

* Modified/heavy crane moved to rear. 

TARADCOM HMTT 
10-ton Cargo Truck, 8x8/ 

XM835 Flatbed Trailer* 
Elevation 

rms 
in. 
0 
0.1 
0.2 
0.3 
o.4 
0.5 
o.6 
0.1 
o.8 
1.0 
1.2 
1.4 
2.0 
3.0 
4.0 
5.0 

Vehicle 
Speed 

IDJ2h 
100.0 
100.0 

60.0 
46.o 
41.0 
36.o 
31.5 
26.5 
22.0 
13.5 

7.5 
5.7 
5.7 
5.7 
5.7 
5.0 

(Sheet 1 of 4) 



Table A5 (Continued) 

Lockheed TDW90lM Lockheed TDW902 German MAN TARADCOM HMTT 
_lO-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8xf3/ 10-ton Cargo Truck, 8x8/ 

:X:M835 Flatbed Trailer* XM835 Flatbed Trailer* XM835 Flatbed Trailer* Kasbohrer: ·Flatbed Trailer* 
Elevation Vehicle Elevation Vehicle Elevation Vehicle Elevation Vehicle 

rms Speed rms Speed rms Speed rms Sreed 
in. mph in. m:eh in. mph in. m:eh 
0 100.0 0 100.0 0 100.0 0 100.0 
0.1 100.0 0.1 80.0 0.1 100.0 0.1 100.0 
0.2 60.0 0.2 62.0 0.2 100.0 0.2 60.0 
0.3 49.0 0.2 54.o 0.3 60.0 0.3 46.0 
o.4 43.5 0.2 50.0 o.4 35.0 o.4 41.0 
0.5 38.o 0.3 4o.o 0.5 22.5 0.5 36.0 
o.6 33.0 o.4 33.0 o.6 20.0 o.6 31.5 
0.7 27.7 0.5 28.0 0.7 17.8 0.7 26.5 
0.8 23.5 .~ o.6 25.0 0.8 16.o o.8 22.0 
1.0 16.5 0.7 24.o 1.0 13.0 1.0 13.5 
1.2 12.2 o.8 22.0 1.2 11.0 1.2 7.5 
1.4 10.0 0.9 20.0 1.4 9.9 1.4 5. 7 
1.6 8.4 1.0 18.4 1.6 9.0 2.0 5,7 
1.8 8.3 1.2 17.0 1.8 8.8 3.0 5.7 
2.0 8.o 1.4 16.2 2.0 8.5 4.o 5,7 
3.0 8.o 1.6 15.7 2.6 8.5 5.0 5.0 
4.o 8.o 1.8 15.1 3.0 8.5 
5.0 7.8 2.0 15.0 4.o 8.5 

3.0 15.0 5.0 8.o 
5.0 15.0 

(Continued) 

* Modified/heavy crane moved to rear. (Sheet 2 of 4) 



Table A5 (Continued) 

Lockheed TDW901M Lockheed TDW902 German :MAN 
10-ton Cargo Truck, 8x3/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 
Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer* Kasbohrer Flatbed Trailer* 
Elevation Vehicle Elevation Vehicle Elevation Vehicle 

rms Speed rms Speed rms Speed 
in. mJ2h in. ID Eh in. m12h 
0 100.0 0 100.0 0 100.0 
0.1 100.0 0.1 80.0 0.1 100.0 
0.2 60.0 0.2 62.0 0.2 100.0 
0.3 49.0 0.2 54.o 0.3 60.0 
o.4 43.5 0.2 50.0 o.4 35.0 
0.5 38.0 0.3 4o.o 0.5 22.5 
o.6 33.0 o.4 33.0 o.6 20.0 
0.7 27.7 0.5 28.0 0.7 17.8 
o.8 23.5 o.6 25.0 o.8 16.o 
1.0 16.5 0.7 24.o 1.0 13.0 
1.2 12.2 0.8 22.0 1.2 11.0 
1.4 10.0 0.9 20.0 1.4 9.9 
1.6 8.4 1.0 18.4 1.6 9.0 
1.8 8.3 1.2 17.0 1.8 8.8 
2.0 8.o 1.4 16.2 2.0 8.5 
3.0 8.0 1.6 15.7 2.6 8.5 
4.o 8.o 1.8 15.l 3.0 8.5 
5.0 7.8 2.0 15.0 4.o 8.5 

3.0 15.0 5. 0 . 8.o 
5.0 15.0 

(Continued) 

~ Modified/heavy crane moved to rear. (Sheet 3 of 4) 



Table A5 (Concluded) 

Lockheed TDW901M, German :MAN, TARADCOM HMTT, M818, 
10-ton Cargo Truck,.8x8/ 10-ton Cargo Truck, 8x8/ 10-ton Cargo Truck, 8x8/ 5-ton Tractor, 6x6/ 

M345 Flatbed Trailer M345 Flatbed Trailer M345 Flatbed Trailer M871 Lowbed Semitrailer 
Elevation Elevation Elevation Elevation 

rms Speed rms Speed rms Speed rms Speed 
in. mph in. IDEh in. ID Eh in. mEh 
0 100.0 0 100.0 0 100.0 0 100.0 
0.1 100.0 0.1 100.0 0.1 100.0 0.1 100.0 
0.2 60.0 0.2 . 100.0 0.2 60.0 0.2 70.0 
0.3 49.0 0.3 60.0 0.3 46.o 0.20 50.0 
o.41 43.5 o.4 35.0 o.4 41.0 0.2 40.0 
0.5 38.o 0.5 22.5 0.5 36.o o. 3" 23.0 
o.6 33.0 o.6 20.0 o.6 31.5 0 .5· 14.o 
O.T 27.7 0.7 17.8 0.7 26.5 0.7 10.0 
o. e · 23.5 0.8 16.o o.8 22.0 1.0 9.0 
1.0 16.5 1.0 13.0 1.0 13.5 1.5 7.5 
1.2 12.2 1.2 11.0 1.2 7.5 2.0 7.5 
1.4 10.0 1.4 9.9 1.4 5.7 3.0 6.5 
1.6 8.4 1.6 9.0 2.0 5.7 5.0 6.o 
1.8 8.3 1.8 8.8 3.0 5.7 
2.0 8.o 2.0 8.5 4.o 5.7 
3.0 8.o 2.6 8.5 5.0 5.0 
4.o 8."o 3.0 8.5 
5.0 7.8 4.o 8.5 

5.0 8.0 

(Sheet 4 of' 4) 



Table A6 
Additional Characteristics Required for Trailers 

Length 
Width 

Characteristics 

Horizontal distance between pintle and 
axle 1 

Horizontal distance between axles 
Vertical clearance at pintle 
Minimum ground clearance between pintle 

and axle 1 
Minimum ground clearance under axle 
Vertical height at point on hull used to 

determine departure angle 
Departure angle 
Tire size 
Tire ply rating 
Vertical distance loaded CG to axle 1 
Horizontal distance from pintle to loaded 

CG 
Trailer weight empty 
Trailer payload 

Dimen-
sions 

in. 
in. 
in. 

in. 
in. 
in. 

in. 
in. 

deg 

in. 
in. 

lb 
lb 

* 14x20-18 ply used on trailer with 10-ton German MAN. 

XM835 
Flatbed 
Trailer 

221 
96 
31 

48 
31 
17.5 

17.5 
40 

28 

Kasbohrer 
Flatbed 
Trailer 

268 
98 
98 

133 
33 
22 

22 
32 

50 

M345 
Flatbed 
Trailer 

330 
76 

175 

58 
29 
29 

15.0 
34 

45 

M871 
Lowbed 

Semitrailer 

332 
151 
272 

50 
53.5 
36.0 

17.0 
36 

40 
ll.00x20 16.5-20* ll.00x20 10.00x20 

12 16 12 12 

55 50 52.5 55.0 
130 164 192 217 

5,700 7,700 11,260 17,400 
\ 

10,758 21,500 21,600 43,200 



Table A7 
Terrain Data Required for AMC~74X and SWIMCRIT 

Water~crossing Prediction.Models 

Terrain or Road Factor 

Surface material 
Type, uses or other 
Mass strength, CI or RCI 

Slope, percent 
Obstacle 

Approach angle, deg 
Vertical magnitude, cm 
Length, m 
Width, cm 
Spacing, m 
Spacing, type 

Off-Road 

Surface roughness, rms elevations 
Stem diameter, cm {( 8 . ) 
Stem spacing, m pairs 
Visibility distance, m 

Water depth, m 
Water velocity, mps 
Water width, m 

Linear feature top width, m 
Left approach angle, deg 
Right approach angle, deg 
Differential bank height or differential 

vertical magnitude, m 
Low bank height or least vertical magnitude, m 

On-Road 
Road type 
Surface material 

Type, uses or other 
Surface strength 

Trails, CI or RCI 
Other, traction coefficients 

Slope 2 percent 
Surface ro.ughness, rms elevation 
Curvature, deg 
Roadside visibility distance (trails only), m 

NA 
0 ->280 

0 ->70 

90 - 270 
' 0 ->85 

0 ->150 
0 ->1200 
0 ->60 

NA 
0 - 10 
0 ->25 
0 ->100 
0 ->50 

0 ->5 
0 ->3.5 
0 ->70 

0 ->70 
90 - 270 
90 - 270 

NA 

0 ->280 
·0.01 ->0.80 

0 ->70 
0 ->7 .6 
0 - 90 
0 ->50 



APPENDIX B: DETAILED MOBILITY PERFORMANCE DATA 

1. Appendix B contains the speed profiles, the percent NOGO and 
reasons for NOGO on trails and off-road, and the performance data cross-
ing linear features (water-crossings) for the study vehicles. 

2. The speed profile data (paragraphs 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 Bll-Bl5. 

Table No. 

Bl 
B2 

B3 
B4 

B5 

B6 

B7 

B8 

B9 

BlO 

Bll 

Bl2 

Speed Profile for Stuay Vehicle 

M813 PIP, 5-ton Cargo Truck, 6x6/XM835 Flatbed Trailer 
TARADCOM HMTT, 5-ton Cargo Truck, 8x8/XM835 Flatbed 

Trailer* 
German MAN, 7-ton Cargo Truck, 6x6/XM835 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck, 8x8/XM835 Flatbed 

Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/XM835 Flatbed 

Trailer* 
Lockheed TDW902, 10-ton Cargo Truck, 8x8/XM835 Flatbed 

Trailer* 
German MAN, 10-ton Cargo Truck, 8x8/XM835 Flatbed 

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

Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/Kasbohrer 

Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo Truck, 8x8/Kasbohrer 

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

Trailer* 
Lockheed TDW901M, 10-ton Cargo Truck, 8x8/M345 Flatbed 

Trailer 

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

Bl 



Bl3 
Bl4 
Bl5 

German MAN, 10-ton Cargo Truck, 8x8/M345 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck/M345 Flatbed Trailer 
M818, 5-ton Tractor, 6x6/M871 Lowbed Semitrailer 

3. The percent NOGO on trails and off-road.terrain (paragraph 23, 
main text) for the dry, wet, and snow surface conditions of the HIMO 
West Germany study area is given in Tables Bl6-Bl8. The reason for NOGO 
is also given in Tables Bl6-Bl8. 

4. The performance data for the study vehicles crossing linear 
features (water-crossings),(paragraphs 24-25, main text), for the HIMO 
West Germany study area are given in Table Bl9. 

B2 



Primary Roads 

X:Q ? · H 
• •4.~ 4•.~ 44.5 44.~ 44.5 

1 '/,. 4 1 • f., 41\ • ~ ti 4 •I) 4 '\•I) J! 1•1-i 
?X 44.~ 44.~ 44.~ 44.5 4~.~ 

1X 44.D 43.7 43.? 43.3 43.1. 
4X 4?.Q 47.6 4?.l. 41.~ 41.11 
~X 4Q.4 J~.u J9.4 3H.H 3H.? 
~x .i7.~ ~A.9 j6 •. ~ ~~.7 J~.? 

7• J4.• 34.• J4.n 1J.6 J1.1 
nx .<?.6 J?.l ;11.5 11.n ;in.? 
QX ?9.6 ?O.P ?R.4 ?7.R ?A.9 

111 x ?6. II 

Pl:RGFflT Tl>HI. n I SI htir.1-

x=n 2 • 
X 44.G 44. 1l 44.~ 44.~ 4~.~ 

IY 44.5 44.5 44.5 44.5 44.5 
?A 44.S 44.~ 44.5 44.S 44.1 
3~ 44.D 43.7 43.5 43.3 41.1 
4X 42.ll 42.3 41.9 41.? 4n.7 
5X 411.? 3•.6 39.fl 1R.3 j7.7 
6X J7 0 fl 36.4 35.8 3~.3 14.R 
7X 34.4 34.n 33.6 33.J J?.5 
RX 31.9 31.J 30.7 311.0 ?9.2 
ox ?R.4 27.0 27.1 2•.5 25.5 

IOX ?4.f> 

X=fl 2 
16. 9 1 f1. Q 1 6, 9 1 5. 6 1 4. A 

1X 14.3 H.11 13.3 1?.1 11.? 
•x 1n.6 10.1 a.A 9.5 9.1 
1X 9.1 fi.9 A.A t\.7 R.6 
4X R.5 H.4 R 0 J H.J A.? 
5x A.2 R.1 e.n H.n •.n 
AX 7.0 7.0 7.A 7.H 7.H 
7x 7.7 7.7 7.7 /.6 1.6 
AX 7.6 7.6 7.? 7.5 7.5 
9X 7.5 7.5 7.4 7.4 7.4 

J II X 7 • 4 

Table Bl 

Sneed Prnfile for t.!813 PIP, 5-ton Carr;o Truck, 6x6/XM835 Flatbed !'railer 
for HIMO West Germany Study Area 

Secondary Roads Trails 

~ Condition 

X=11 ? H 
); ·"·'··1 ,,.-\.4 .~.~-"t ·i:~.4 :i~ .. ~ 

1X .~?.I~ .i? •. \ Jl.9 1].J Jit.,7 
?X .~11.1 ?Q •. ~ ?Jl.S ?7.7-?7.n 
lX ?~.4 2~.I~ ?~.~ ?4.H ?1.,? 
,ix /1.,A ??.,F< ??.? ?].] ?1,? 
'l :X ?. 0 • H ? ll • 4 ? fl • 1 1 9 • A 1 q • 5 
6 x I 9. ? 1 Ct. 11 1 R • l\ 1 H. A 1 q • 4 
7 X I R • ,\ 1 H. I 1 7. 9 1 7 • ll l 7, 6 
H ). 1 7 • '> l 7 • ;1 1 7 , ? 1 7 • II 1 6 • 9 
ox 16.7 16.~ 16.3 Jn.I 1r,.9 

1 n x 1 r; .. 6 

Pl llr,F I 

x=r1 k 
>. 1 11 • h l f1 • ~' 1 n • fi 1 It • f.. 1 ll • f. 

1 x 1 n • '1 1 11 • ? 1 n • o 4 • {} ,_, • H 
?X 9.7 9.f o.6 9.h 'l•" 
.,x Q.~ 9.~ 9,'l 9.1 Q,\ 
·1 x Q • !I fj • i1 B • 9 b • I) ·~ • H 
~X R.H h.~ A.7 b./ •.7 
f., X H. f1 ~' • f, R • fi f~ • 6 
7 X R. ,, /'. r) A. 1-i II." 

"" x fl. 4 h .. 4 ll. 4 I•. 4 
Ox R.4 f1.J 0.1 K.2 

1. ll x A. ll 

Wet Condition 

X J?.O 3?.o J?.9 ~?.• ~?.R 

1 X .\?. ,\ .1 J • '' ;l 1 • 1 .l 11 • H ;1 O •? 
,x ?9.,6 211.7 ?7.9 ?7.t ?~.4 

~X ?~.ll 2'>.~ ?4.A ?4.? 2•.6 
1X ??.9 ??.? ?1.7 ?1.? ?11.7 
~x ?0.4 ?11.n 19.7 19.4 1Q.,? 
6 X 1 9 • fl l 1\ • 7 1 ll • I, 1 ll • 4 1 R , ? 
7 X 1 R. II l 7. P 1 7. 6 1 7. 4· J 7 • 1 
HX 11.l 17.11 1r..M 16.7 16 0 ? 
9 X 1 (1 .. ll l fi.? .1 6. 11 1 'J. A 1 '1. f) 

1 !Ix 1 s .. ~ 

x = ll 
X I n. I· 

1 x 111.1 
?X 9.h 
'1. q.? 
1 X 1-l. K 
•)):. i\. 7 
6X' "·5 
7 ). 11.., 
'1 X R. 4 
q;,.. H.~~ 

1 n x ,l. 6 

? 
1 r. ti 

9. (} 
9.'J 
9. J 
I\• R 
1'.f. 
11. 5 
I•. 4 
H.4 
I!.? 

1n.6 10.5 1n.:1 
9.H 9.7 9.6 
q. 4 (/. 4 f) .1 
Q •fl 9. 0 A. 9 
11. n ''. 7 q. 1 
A. 6 I!. 6 q. Ii 
". 'l fl. 5 q. ") 
R.4 R.4 0,4 
A •. 1 R.~ ~.l 

Fi. 1 h. fl 7. Q 

Snow Condi ti on 
PFRf'.flJT TllTAI llf<;ThNr.F 

•=U 2 6 H 
X 1 :1. 1 1 t: • ., 1 1 • 0 1 II • 6 l 11 • 4 

1X Q.,6 9.1 A.7 A.5 R,1 
•x H.? A.1 M0 l1 7.9 7.R 
1X 7.H 7.J 7.7 7.6 7.6 
-1X 7.A 7.~ 7.~ 7.~ 7,S 
sx 7.4 7.4 7.4 J.4 7.,4 
AX 7.~ 7.3 7.~ 7.J 7.,1 
7• 7.1 7.? 7.? 7.? 7,1 
~· 7.1 7.D 6.9 ~.7 A.4 
·>X J.H ?.7 ?.fl 1.'> 1.1 

l fl x fl. L} 

X = 11 ? 6 
X A.? ti.? 6.? h.2 A.? 

1\ 6.? A.? A.~ f.? A.? 
?X 6.? ~.? 6.? 6.? A.? 
.1 x 6 • 1 n • 1 6. 1 ,, • l Ii. 1 
1X 6.1 6 0 1 6 0 1 ''•1 r,.n 
Gx 6.n ~.n 6.n A.O 6.11 
AX 5.9 ~,.a 1i.•J ~,.11 ~.A 

7x 'l.K ~.7 s.1 ~.h s.4 
Ax s.J ~.? ~.1 ~.n 1.9 
') x 4. 1 ? • " ". n 1 • ·1 1 • 1· 

JI} X !l • 0 

Off Road 

x = 11 4 
x Jn • A ? 4 • 1 2?. 1 ? II •. ~ 1 Q. n 

1X l'l.1 Jl.'> 17.l lh 0 H 16 0 1 
? A 1 f1.? 'x 1r,.1 
4' 1 .l. I 
'1}, l?.? 
(1" 11 • 0 
7X 9." 

1 f). I! 1 ~•fl 1 ') • f. 1 G • ~ 
14.fl 14.1\ 14.J 14.n 
Li.4 1.l.1 1?.ll 10.5 
l?. Ii l 1 • 7 11 • 'j 11 • ? 
111. 7 1 n. ':i 1 11.? 1 n. n 

q • ~, 9 • -~ 9 • 1 I) • fl 
Rx ~.f1 11.A R.4 f,,.3 A,1 
ox 7.o .l.n ?.l 1.5 1.1 

1 n x n ~ q 

X=ll ? A 
x 11\.3 l.4.11 1.1.0 1?.? 1?.? 

lX 1~.11 ]1.H 11.6 ll.4 11,? 
?• 11.11 1r.o 1n.n 111.1 111.6 
ix 1n.s 111.4 111.3 111.2 1n.1 
'1) 111.11 ~.q Q.7 G,.6 (>.') 
?x 9.4 c1.2 G,t l•.9 q,A 
AX H.A 11.~ R.1 I\.? ~.1 

7X J.Q 7.A 7.7 7,6 7,4 
RX 7.3 7.? 7.1 7.IJ ~.J 

Gx ?.~ J .h 1 .• ? l.O n.R 
1 n x n. 7 

Pf ~ (' F '" 1(1 TA I n t<; TA~ r.1 

x =fl 
I\ .1 n .1 

1 x '1. u '). h 
? x r,." ., • ., 
IX r,,.) "·? 
4 X 'i •II ? • n 
., ) 4 • 6 '~ • r) 
AX .~. i:, ,i.? 
7 X 0 ~ H II ,. f, 

I) X IJ • 4 !t • '1 
Q x 'l • .j jl. ~ 

1 11 x n. 3 

H 
6 •fl f1. II i:; • 9 
? • 7 1) •fl ~ • 6 
5. '> 'J. '1 ~. -~ 

'J.? ':>. J t) .1 
4.9 4.8 4,7 
4 • ·1 4. I) •.A 
? • n l • ~I '1. q 
n.,., 11. 1; n. ') 
n.4 11.3 n •. 1 
fl• ~ II • ~i 0 • J 



1:I.1a.ble B2 

SEeed Profile for TARADCOM . J!J.!TT, 5-ton ·Cargo Truck 2 8x8LXM835 Flatbed Trailer* 

for HIMO West Gennan:y: StucJ<: Area 

PrimaE;l Roads Secondar;t -Roads Trails Off Road· 

DE;l Condition 
P~-Rr.F~ T TOTAL ntSTANr.F Pi·Rr.FNT T!lT AL IJ l~HNr.E Pl/H~Et .. T TflTAL I) I ~T Hlr.t PbRCF~d Tn Ti\ I n1'1~Nr.r 

X=O 2 6 R x =fl 2 6 H x =ti ? 4 8 X=fl 2 4 6 ~ 

x 47,1 47 .1 47.1 47.1 47,1 x :n.9 31 ,6 31. 2 31.1 31. 0 21. n 21. 0 ?l. 0 ?0,6 2fl. 2 x 29,H 26.2 25,1 24.5 23,9 
1X 47,0 41>. 6 4 6 • J-_.4 6 • 0 45,9 lX ,iO. 9 30.H 30 .. 1 3(1, ti ?.0,6 1 x 19,9 14.7 1 Q. Ii 19.~ 19,4 l x 23.5 23.? 22,9 ?2.6 2?,3 
?X 44,H 43,6 4?.7 4 J • 7 40,8 ?X 29.2 2H. 7 28,2 ?7. u 27,5 ?X 19.2 19. n 18,9 18. 7 1A,4 ?X ?2,1 21. ~ ?1. 6 ? 1. 3 21.1 
.1X 40,1 39,5 ]8,9 :18. 4 :18. 0 3X ?7,3 ?7. fl 26,8 ?6.7 21i. 5 3X 18.2 18. 0 17,R 17.7 17,4 ,J x ?0.9 ?II, 7 20,5 ?0.3 ?0,1 
4X 37. 7 37,4 J7.1 36.8 36,6 4X ?6.3 26.I ?5,9 ?5.8 25,6 ·IX 17.1 lt1 .9 16. 6 16. 4 l Ii. 3 4 x 19.H 1 9. 6 19.4 1 9. 3 19, J 
5X :16. 3 36, [1 35,7 3'>. 4 35,1 ~x 25.4 2~.? 25.0 24,9 ?4,7 5X 16.J 16. o 15,R 1 5. 7 15 ,6 'ix 18.9 1 I!. n 18,7 lB.5 19.4 
6A 34.9 34.7 34.4 34.0 33,6 6X 24.5 24.4 24.? ?4.1 23.9 6X 15.5 15.4 15,3 1 5.?. 1 '5 .1 6X 18.2 lA.1 1A,0 17. fl 17.7 
7X 33.2 32. 8 32.5 32.2 31. 9 7X 23.7 23.6 ?3.4 23.2 2.'I. 0 7X 15,0 14,9 14.7 14.6 14.4 7X 1 7. 5 17. 4 17.2 1 7. 0 16.9 
AA 31. 5 31. 0 30,6 30.1 29,5 AX 22.8 22.6 2?.:l ?2.0 ?.1 • 7 BX 14.3 14.?. 14,1 14. 0 13,9 AX 16.7 16.5 16. 3 16 .1 1 '5. 9 
9X 28,A 28.;I ?7. 7 ?7. 2 26,4 9X 21 • s 21 • 2 20,9 ? 0. (, 2 0. 1 9X I 3. 8 1:1. 7 13.6 13. 3 1?,8 9X 15,6 1?. n 3.9 ?..?. 1 .5 

1ox 25 • ., 10 x 19.6 in x 12.4 1 n x .1. 2 

Wet Condition 

PERCENT TOTA!: O!STANr.~ PtRCFNT TOTAL DJSHNCE PrnCENT TOTAL OISTANr.F PERCENT TOTAL OT STANCE 

X=O 2 4 fo B X=U 2 4 6 n X=O 2 4 6 A X=IJ ?. 4 6 H 
X.47.1 47.1 47.1 47.1 47.1 x .ll. 9 31.6 Jl,2 31.1 31 • 0 x ? 1 • 0 211.9 20.5 19.9 19.6 x ?.1,8 20.2 19,2 18.5 18,1 

1 x 47,0 46.6 46.:l 4 6. 0 45,8 lX 30.9 30.7 30,3 29.9 ?.9 ,5 1 x 1 9. 4 19. 1 18.A 18.5 lA,3 1X 17.7 17.5 17,? 1 7. [I 16.7 
?X 44.6 43.4 4?.5 41 • 5 40.7 n ?9.1 28.6 ?8. t 27. 8 27,5 'X 18. 0 17.A 17. 6 17. 4 17. 2 ?X 16.4 16.?. 16.0 1?.7 15.5 
3X 39.9 39.3 311. 8 3A,3 ;H.9 3x 27. 2 27. o 26.B 21>. 6 26,4 3X 17 .1 1 7. 0 1 6. A 16.6 16,4 3X l 5 .3 1?.? 15.0 14 .8 14.7 
4X ;17. 6 37,3 37.0 J6.7 36.4 4X ?6.2 26.0 25.A ?5.6 ?I). 4 4X 16. 2 16. (I 15. A 1~.7 1'i.6 4X 14,5 14.4 14.3 14.2 14,0 
5X 36.l 35.A 35.5 J5.3 35.n "x ?5.2 25.1 24,9 ?4.7 24. 5 5X 15.4 l '>. 3 1 5. 2 15.1 15. 0 ?X 1J.9 13 .ll 1.1. 7 13.6 11.5 
r,x 34.A 34,4 34.1 33.7 33.3 6X ?4.3 24.? 24.0 ?3.9 23.7 6X 14. 9 14,A t4.7 1 4. 6 14,5 6X 1:i.4 13. 3 13,? 13.1 13. 0 
7X 32. 9 32.5 32.2 31. 9 31.5 7X 23,5 23.3 23.? ?2.9 2?,7 7X 14. 4 14.2 14. 1 14. 0 !J.9 7X J?. 9 12. [\ 12. 7 12.5 1?.4 
AX 30.9 3 0. 4 29.8 ?9.2 2A.5 AX 22.5 2?.2 22. 0 ?1. 7 2t,3 AX 13. A U.7 13.6 13.5 13.4 AX 12. 2 1? .1 1I.8 11.6 11 ,.3 
9X ?.7. 8 27.? 26.6 26. 0 25.1 9X 21. n 2 0. 7 ?0.4 ? 0. 0 19.5 ox 13. 3 13.? 13,0 1?.6 1?.? 9X A.? 3.0 t. 8 1. 4 1 .1 

1nx ?4.2 1 0 x 19. 0 1 n x 7.~ lOX 0.9 

Snow Condition 
PbRCH<T TOTAL OISHNCE f>{-RCENT TOTAL OISHNr.i; PCRCHT TOTH O'l ST.INCF PFRCH'T TOTAL OlSHNC~ 

X=O 2 4 6 A X=ll ? 4 6 il X=O 2 4 fl x=n 2 4 6 A 
x ?9. fl 29,0 29.0 29. I) 29,0 x 28.1 211.1 ?A.1 ?A .1 2A,1 21. 0 2 0. 6 19.7 19.4 19,2 x ?2. n 20.7 19.7 19.1 11!. 6 

n ?A.9 28.7 28,6 ?A.3 ?A.? 1 x 27. A 27.4 27.1 ?6.7 26.4 1 x 19,0 111, 7 18.4 18.1 17,A 1 x rn.;s 18.0 17,9 17.7 17 .5 
?.X 28. u 27.9 ?7.8 27.8 27.7 ?X 26 .1 25.9 2?.A 25. Jj 25,1 ?X 1 7 .6 17.4 1 7.? 1 7. IJ 16. 9 ?X 17 .3 17.1 16.9 16,7 Jn• '5 
:ix ?7.ll ?7.6 ?7.6 27.5 27 ,r; lX 25.1 2'>. (I 24.R ?4.6 ?. 4. 4 .n H>. 7 1 {i. ,, 1 6. 4 16. J ln,o :l x 16 .. 1 16 .1 15,9 15. 7 15,5 
4X 27.5 27. 4 27,4 27.3 27.1 4X 24.? 24. (I 23.8 ?3.6 2.), 4 4X l 5. 9 1 ';l. 7 l?,6 1?. 4 I 5 •. J 4X J 5. 4 1 ~).? 1 'i .1 14.9 14 ,A 
5x 27.n 26.A ?6.7 ?.6. ~ 26.4 "x 23.? 2,1. n 2?.9 ?2.7 2?.6 "x l 5.? 15. 1 15.0 1 4. 9 14 ,8 5X 14. 6 H.5 14.3 14.2 14, I) 
6X ?6,? 26, I) 25,9 ?'>. 7 2 5. 6 6X 2? • ., 22.3 2?.t 21.9 21 , A 6X 1 4. 7 14.6 14.5 H.4 14. 3 6X 13. 9 13.R 1 3. 7 13.6 13,5 
7X ;>5. 4 2'>. 3 25.2 25.0 24,9 7X ?1 • 6 21. 4 ?1 • 1 ?ll .9 en.fl 7X 14.2 H.1 14. IJ 13. H 1:1. 7 7X 13. ;1 1J.? 11.1 12.9 1?,B 
RX 24. () ?4.3 24.1 ?3.7 ?:l, 3 flX 2 0. 4 ?11.1 19,7 19.4 1 Q. 0 RX 1 3. 7 1 .>.A 1 3. t; LI. 4 1.1, 3 qx 1?. 6 12. r; 12.3 1 2. l 11 • A 
QX ?.2, 9 22. 5 2<'. l ·?1. 7 21 .1 9X 1R,b 1'"3 1.7,9 17.? 1 f). () (})< I 3.? t S. I 1?. 9 12. () 1?,? 9X 11 • 5 lll. 9 3,3 2. II 1 • 4 

1 n x ?0. t; 1 I) x 16.4 JflX 11. 4 l q x 1.1 

* IModified/heavy crane moved to rear of truck. 



Primary Roads 

PFRCFNT TOTIL D!SllNCE 

X=lJ 2 4 
x 42.9 42.9 42.9 42.9 

1X 42.8 42.6 42,5 42,3 
? X 4 2 , 0 4 1 , B 41 • T' 41 • i; 
1X 41.3 41,2 41,2 41.1 
4X 40,7 40,S 40,2 19.9 
5k 39.2 38.9 JR,4 38,0 
6X J7.0 36.6 36.2 35.8 
7X 35.0 34.6 34.3 33,9 
RX 33,0 32.5 31,9 31.4 
9X 29,9 29,3 28.7 2R.1 

8 
4?.9 
4?.? 
4 l. 4 
40.9 
39,6 
~17. 5 
J'l.4 
33,5 
30.6 
27.2 

!OX 26,3' 

PERCENT TDT~L DISTANCE 

- X=O 
x 42.9 

1 '!: 42. R 
2X 42.0 
JX 41,3 
4X 40.6 
5X 39,0 
6X ,16,6 
7X 34,6 
RX 32.3 
9X 28.R 

lOX 24.9 

2 
42.9 
42.6 
4 t. R 
41.2 
411~3 

38.6 
36.2 
34.2 
31. 7 
28.t 

4 
42.9 
42.5 
41.7 
41 • 2 
40,0 
38.1 
35.B 
J3.9 
31 • 0 
27,4 

6 
42.9 
4?.3 
41,5 
41. 0 
39.7 
37.6 
35.4 
33.4 
30.4 
26.7 

8 
4?.9 
42,2 
41,4' 
40,R 
39,4 
37,1 
:15. 0 
3?,9 
?9.6 
2? ,8 

PFRCE~T Total DISTANCF 

X=O 
x 23.0 

1X 23.0 
?X 22.B 
'lX ?2,7 
4X 22.7 
5X ?2,6 
6X ?2.2 
7X ?1,3 
RX 20,5 
9X 19.5 

inx J.B.o 

2 4 
23.0 23.0 
2J,O ?3,0 
2?.8 2?,8 
22.7 ;>?.7 
22.7 ??.7 
22.5 ??.5 
22.1 21,9 
21.l 21.0 
2U.4 ?0.2 
19.3 t9.t 

6 H 
23.0 23,0 
?2.9 ?:?,9 
?2.8 ??,7 
??.7 2?.7 
??.6 2?,6 
??.4 ??.3 
?1.721,5 
20.0 ?o.7 
20.0 t9.A 
18.9 1~.5 

Table B3 

Speed Profile for German MAN, 7-ton Cargo Truck, 6x6/XM835 Flatbed Trailer 

for HIMO,West Germany Stu~y Area 

Secondary Roads 

PbRCFNT TnTAI nf~TANC~ 

X=il 
;i 6. o 

lX J5,2 
?X 32.1 
3X ZR,6 
1 X 26, II 
sx 24,? 
AX 23.-l 
7X 22.3 
RX 21.4 
9X ?0.2 

inx to,6 

? 4 ft H 
3?.~ 35.6 l~.5 3r,.4 
34,4 33,R 33,3 J?,R 
31.? J0.5 ?9,Q 29,3 
28.0 27,4 ?6.9 ?6,4 
2?,h 25,J ??.O ?4.7 
24.~ ?4.1 ?J.8 21.5 
2J,1 2?.9 22.7 2?.5 
22.l 2?.0 ?_1.R ?1.6 
21.1 ?O,Q ?U,6 20,4 
211.0 19,H 19.5 19,0 

PFRCENT TOTAL D!STANC~ 

x=n 
36, II 

lX 35. l 
?X 31. 9 
3X 28.~I 

1X ?5,M 
5X 24,J 
6X 23,1 
7X ?2.1 
nx ?1.1 
<) x 19. 9 

1nx 18.l 

1( =II 

x :; :3 • ;~ 

1 x ?2. 9 
2X 22.? 
'l x ? 1,. 4 
-1X 211.6 
5X 19.7 
6X 19 .11 
7X lA.l 
1\X 17. 4 
9X 16.? 

1ox 14.o 

2 
35.A 
34.4 
31 .1 
27 .8 
25.4 
24.1 
22.9 
22.0 
211.9 
19,6 

? 
2 :~ • II 
??.7 
2?. [I 
21. ;j 
211. 4 
t9.5 
11<, A 
tH. ll 
1 7.? 
16 •II 

4 
:I'>. 6 
33,H 
3 o. 4 
?7,1 
25.1 
23,9 
22.7 
21.8 
20.6 
19.3 

6 
35.5 
33.2 
29.7 
26.6 
24.R 
?3.6 
?2. '> 
21. 6 
?0.4 
1 9. 0 

r, 

H 
3'5,4 
3?.7 
?9,0 
26.2 
?4,6 
23,4 
2?.3 
21. 4 
211.1 
1A,5 

?. .-1. 11 ?~i. lt ? ~. o· 
??.6 ??.5 ??,4 
?1.A ?1.7 21,5 
?1.1 ?11.9 20.7 
20,2 ?II.II 19,9 
19.4 19.~i 19,1 
tf1.6 1 ll.? 1q,,1 
17,9 17.7 17,6 
17.11 16.7 16.5 
1?.7 15.4 1?,n 

Trails 

Dry Condition 
PERCENT TOTAi OISlANC~ 

x=n 
x 17.4 

1X 16.6 
?X 15,6 
lX 14.~ 

4X 13,6 
'>X 1? .1 
6X 11.2 
7 X I 0. 6 
nx 10.0 
<JX 9 •If 

10X R.8 

Wet Condition 

? 
17.4 
1 6. 3 
15. I\ 
14,5 
13. ,\ 
11. 9 
11 • 1 
1[I.6 
9.8 
9.J 

4 
1 7. 4 
l 6. 0 
15. 5 
1 4. 3 
12.9 
11. 7 
l 1 • 0 
1 n. 5 
9,7 
9,2 

6 
l7 .3 
15 .9 
15.4 
14. 0 
1?. 6 
11. 5 
1 II. R 
1 0 ,J 

9,6 
9.0 

8 
17.1 
15. 7 
1'l.1 
13,R 
1?. ·' 
11 • 3 
l n, 7 
10.1 
9,5 
8,9 

P~RCENT TOTAL n1sftNCE 

X=O 
x 17.4 

lX 15,6 
? x l 4. 3 
,'JX 13,3 
4X 12,5 
5X 1l. 3 
6X 10,6 
7X 10,2 
RX 9.? 
9X 9,0 

lOX 3,7 

Snow Condi ti on 

2 
17.3 
l?.4 
14 .1 
13.? 
12.2 
11.1 
10.5 
1n.1 
9,4 
ll. 9 

4 
16,7 
15,0 
1 3. 8 
13. 0 
11. 9 
11. 0 
10.4 
l 0. 0 
9,3 
8,8 

,, 
1(>.2 
1 4. 8 
1J.7 
12 .9 
11. 7 
1 {J. 9 
1 0. 4 

9,A 
9.2 
H.7 

A 
l'i, B 
14,5 
D.5 
p,7 
11,5 
10,7 
1 n. ;f 
0,7 
9,J 
R,6 

PERCENT TOTAL DISllN~E 

X=ll ? 
x 17.4 16.7 

tx 15,3 1'5.1 
?X O.fl Ll,5 
lX 12,9 12,H 
1X 12.2 11.9 
1;x 11.1 1n.9 
6X 1n.5 !fl.4 
7 f, I 0. 1 1O.11 
nx 9.4 9.:1 
9X H.9 B.R 

1 ox ll. 4 

16 •. l 
14.8 
1.l, 4 
1?,7 
11 • 7 
l 0. 8 
lo •. J 
9,q 
9,? 
H,H 

6 
15.8 
14 .1 
,13. 2 
1?. 6 
11 • 4 
t II. 7 
111.? 

9,7 
9 .1 
ll. 6 

f\ 
1'i.5 
14.1 
13.0 
1'),4 
11 • 3 
1 n, I\ 
10,1 

<>.J) 
9,0 
A,5 

Off Road 

P~RCFNf TOTAL nislANCF 

x =fl 
X ~HJ,? 

1X ?1.2 
2X 19.2 
3X 17.9 
4X 17.0 
5X 16,0 
6X 15,U 
7X 14,0 
tt X 1 2. R 
9X 11.6 

111 X t. 2 

? 
25.3 
21). 7 
lH,9 
17.7 
16,R 
15.H 
14.8 
13.7 
1?.6 
1 i . (I 

n 
24,11 ?2.6 
?O,~ 19.A 
lA.6 18.3 
17.6 17.4 
16,6 16.4 
l 5. 6, 1 5. 4 
14,6 14.4 
13,5 13.3 
12.4 12.t 

3. ll 2 .1 

H 
21.,9 
19,5 
lR,t 
17.2 
16,2 
1 5.? 
l 4. 2 
13,D 
11.9 

1 • ., 

PElfcENT TOTAL DISTANCE 

X:O 
x 18. 9 

1 x 1 4. 0 
2X 1 3, 0 
3X 12,3 
4X 11.9 
?X 11.? 
6X 11,l 
7X 10,6 
RX 9,9 
9X 8,9 

1nx i.o 

2 
16.9 
13. 7 
12.R 
12.3 
11, H 
11.,4 
11. 0 
10.5 

9.R 
3.A 

4 
15.5 
13.5 
12.7 
12.2 
11,8 
11,3 
10,9 
10,3 
9.6 
?.1 

6 
14.R 
13.3 
12.6 
1 2 .1 
11 • 7 
11. 3 
10.8 
10.2 
9.4 
l. 5 

8 
14.4 
13,1 
1?,5 
t?,O 
11 • 6 
11.2 
10,7 
10.1 

9 .2 
1.2 

PlRCF~T TOTAL OISlhNCf: 

x=o ? 
x 18.9 17.4 

1X 14.9 14.7 
?X 13.A U,6 
3X 12.9 12.fl 

_4X 12.2 12.1 
5X ll.7 11.1\ 
6X 11.3 11.? 
7X 10.7 111.6 
II X 1 0, II 9, 9 
9X 9,1 R.7 

1nx t.1 

4 
16.6 
14.5 
13,4 
1?.6 
12. fl 
11. 'j 
11 • 0 
10,5 
9,7 
3.4 

I\ 
1 ~ .8 
14. 3 
13.2 
1?. 5 
l J. 9 
1 l • ? 
111. 9 
1IJ.3 
9,5 
2. 0 

tt 
15,3 
l 4 .1 
1~.1 

1?. 1 
11, A 
11 • 4 
l n, 8 
lo. 2 

(). 4 
1 • 4 



Primary Roads 

P~RCfNT TOTAL Dl~TIN~~. 

X=O 
x 4?,2 

1X 45,2 
?x 45.2 
lX 45,0 
4X 44,2 
5x 42.0 
6X 39,4 
7X 37,2 
BX J4,9 
9X 31.4 

1nx n.;~ 

2 4 6 
45.? 45,2 41j,2 
45.? 45.2 45.2 
45,2 45,2'"45.2 
44,9 44,A 44.6 
43.9 41,5 43,11 
41.'> 41.11 4n,4 
3B.9 38*4 08.fl 
36.9 36,5 36,1 
34,3 33.7 33.0 
30.6 Jo.n ?9.3 

fl 
45,? 
45,2 
45,1 
4 4. 4 
4?.5 
:19. 9 
37.6 
~5.6 

3?.2 
?~.3 

PFRCENT TOTAL n1qr1NCE 

X=O 6 R 
45,2 
45,2 
45,1 
44.4 
42,2 
39,5 
37.3 
34,9 
31. n 
26, ll 

x 45.2 45.2 45,2 45.2 
1X· 45,2 45,2 45.2 45,2 
?X 45,2 4~.? 45,2 45,? 
JX 45,D 44,9 44.8 44.6 
4X 44,2 43•8 43,3 42.7 
5X 41.7 41.2 40,6 40,1 
6X 39,0 38,6 38,1 37.7 
7x 36.9 36,5 36,1 35.5 
RX 34,2 33,4 32,7 31.9 
9X 30.l 29,3 28,6 27,8 

1nx 25.7 

PERCENT TOTA[ O!STINCE 

X=O 
x 29 .1 

1.X 29.1 
?X ?R.8 
.l.X 2R. 6 
4X ?A.6 
'i X 2 A .1 
6X 27,1 
7X 26,0 
8X ?5,0 
9x 23.2 

1nx 20.1 

? 
29.1 
29.1 
?8.8 
2H,6 
28.5 
27.9 
26,9 
?.5. 9 
24.7 
22.8 

4 
?9.1 
29. 0 
?8.7 
28.6 
2R,4 
?7,A 
?6,6 
?.5.7 
24,4 
?2.4 

6 8 
29.1 29.1 
2A.9 2A,9 
?A.7 2A,7 
?.H.6 2H,6 
28.3 ?A.2 
?7.6 27.4 
26.4 26,2 
?5.5 25,3 
?4.1 ?.>.6 
2?.0 21.4 

* Modified/hea,,Y ~rane moved to- rear of truck. 

~'able B4 

Speed Profile for 'rl\RADCOM HI·lTT, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 
for HIMO West Germany Study Area 

Secondary Roads 

P~RCF~T TOTftl nISlftNCE 

:X=ll ') 
x :10.5 36.J 36,1 

11 35.9 3~.6 j5.? 
?X J3.8 33.~ J3,J 
31 J?.5 12.2 J?.n 
4X 30,Q 30.6 JO.? 
5x ?9.? 20.n ?H.7 
6X ?7.9 27.6 ?.7.3 
7X ?f>,6 26.4 26,t 
AX 25,2 24,H ?4.5 
•x 23,J 23.n ?.2.6 

l" x ?1 • 11 

6 
36.0 
3 4. 7 
1:1.11 
:ii. 7 
?9.9 
?!! • ·1 
?7.1 
?.5. 8 
?4.1 
?? .1 

H 
36,0 
34,? 
3•,7 
31 • ·' 
?9,5 
2R,1 
?6,8 
?5,5 
23,7 
21. 5 

P~RCENT TOTftL fiISTftNC~ 

X=O ? 
x ;i6,? :fo.3 36,1 

1X 35,9 35,6 35.1 
?X J3.8 33,5 33,2 
1X ;12.4 3?.1 .11,8 
4X 30.A 30.4 311,0 
5X 29.l 20.A ?8,5 
6X 27,7 ?7,4 ?7,1 
7x ?6.4 26.1 25,8 
AX 24,A 24,4 24,11 
ox ??. 7 2?.4 21,9 

inx 20.2 

6 
36.0 
34,7 
32.9 
31. 5 
?9.7 
?A.2 
?6.9 
?5.5 
?3.6 
?1 • 5 

H 
36,0 
34,2 
3?,7 
31 • 1 
29.4 
?7 ,9 
26,6 
?'i .1 
2 ... ? 
?n,s 

PfRCENT TOTftl. OISlANCE 

~=n 2 6 H 
2•.1 29.1. ?9.1 ?9.1 2•.1 

11 29.n 28,9 ?A,H 28.H ?A,7 
?X ?8.6 2H.3 2R.l ?7.9 ?7,7 
JX 27.5 ?7,J ?7.1 ?6,9 ?6,6 
4X 26.J 2t>.n 25,7 •~.5 ?5,2 
5x ?5.o ?4.H 24,6 ?4,4 24,2 
6X ?4,11 2J.R 23,6 ?3,3 21,1 
7X ?2.Q 22.6 22.3 ??.O 21,6 
AX 21 .3 ?ll.Q 2P.5 ?II.? (Q.7 
9X 19,J lR,9 18.5 18,0 17,4 

l 0 x 1 6. 8 

Dry Condition 

)'.=fl 
;. ? 2. 0 

l x l 9. 1 
?. x 15. fl 
.l x l 3. 4 
4 x 1 0. fl 
'> X A. 7 
6 x 8. 0 
lX 7,6 
nx 7,3 
ox 1.1 

1nx 6.R 

Wet Condition 

Trails 

2 
2?. 0 
17.9 
15.6 
1?.4 

9. 7 
~.~ 

7. 9 
7. 5 
7. 2 
7. 0 

?1.9 
17, 1 
15,4 
11. 6 

9, ·\ 
8.4 
7.8 
7.4 
7.2 
7,0 

6 
21. 4 
16.5 
1~.2 

l ll. 9 
9.1 
b.2 
7. 7 
7.4 
7.t 
(>, Q 

H 
?O,IJ 
l 6, I 
14,n 
1 n. 4 

"·" 
·". 1 
7,6 
7,3 
7,1 
6.9 

PFRrE~T TOTAL DISTANCE 

X=ll 
22.0 

1X 17,2 
n 14,<J 
3X J?,6 
4X 9,7 
IJX R .5 
i;X 7. 8 
7X 7,4 
RX 7.2 
9X 7,0 

\OX 6,7 

Snow Condi ti on 

2 
21 .o 
16. 5 
14. 7 
l1. 7 

9.4 
H.3 
7.H 
7.4 
7.1 
6. 9 

4 
?0.5 
16.0 
14.5 
11 • 0 

9 .1 
8.? 
7.7 
7.3 
7,1 
6,9 

H 
19.3 lR,5 
15 .6 15. 2 
14 .. i U,H 
1 o. 5 1 o, n 

B. 9. A, 7 
fl. 1 A, 0 
7.6 7,5 
7.3 7,2 
7. II 7, 0 
6. 8 6, 8 

P~N~ENT TOTI( DISTINCE 

x =fl 
x ?2.fl 21,/1 

1X 17.1 16,4 
?X 14.9 14,6 
H 1?,6 11,7 
'1X 9.7 9.4 
'i X H. 5 H; :i 
6X 7.9 7,R 
7X 7.'> 7,4 
AX 7.? 7,1 
91 7,(1 A,9 

1nx 6.H 

20,? 
15, 9 
1 4. 4 
1 i. n 

9. 1 
R.? 
7.7 
7.3 
7,1 
6,9 

1 9. o 1 ll,? 
15.5 1'>.2 
14.2 13,R 
1 n. 5 l n. n 

B. 9 ll, 7 
R,l A,0 
7. 6 7 • ., 
7.3 7,2 
7. n 7, n 
6.9 6,8 

Off Road 

PFRrENT TOTAL OISlANCE 

X =II 
X ~~4 .H 

1 x ?5, fl 
?X 22.4 
3X ?0.4 
4 x 19. [l 
5X 16.H 
6X 14.~ 

7X 12,3 
8X 10,7 
QX 9. 2 

lOX 1.1 

? 
30. ;1 
25.J 
21. 9 
2 IJ. 1 
IR.6 
16. t\ 
14 .1 
11.9 
10.4 

6.6 

4 
28.7 
24,4 
?J. 5 
19. 9 
1R.2 
15. 9 
1 ,l, 6 
11. 6 
1n.1 

?.8 

6 
?7.4 
?3. 7 
?1. 0 
19 .6 
17,R 
15.4 
13.? 
11. 3 

9,8 
1. R 

?6,5 
23,0 
?n,7 
10,3 
17. 3 
15. 0 
12,7 
11 • o· 
9,5 
1. 3 

PFRCE~T TOTAL D!SllNCF 

I 
. 1 x 

X=O 
22.0 
16.4 

2X 14,7 
3X 13.7 
4 x 12.9 
51 12.0 

1 l.11 
9,9 
R.9 
7,9 
1. 0 

~x 

7X 
f\X 
9X 

1 n x 

2 
19.7 
16, II 
14.4 
U.6 
1?.7 
11. 8 
lo.A 
9,7 
R,7 
4.~ 

1 8. 4 
1 5. 7 
14,2 
13,4 
12,5 
11. 6 
1 0. 6 
9,5 
8,5 
?.3 

6 
l 7 • ., 
15. 3 
1 4 .1 
13.2 
1.2.4 
1 l • 4 
1u.3 
9,3 
fl, 3 
1 • 6 

ll 
1 6. 9 
15. n 
13,9 
n.o 
1?. 7 
11 • ? 
1n.1 

9,1 
R,l 
1. 2 

PFRGENT TOTIL 015lftNrF 

X': fl 2 
x 23,6 21.3 

1X lA.4 1H,I 
?X 16 • .l 15.9 
lX 14,7 14,4 
4X 13,7 13.~ 
5X 12,7 1?,4 
6X 11.5 ll.? 
7 X 1 0 , 2 1 /1 , II 
Bx 9.2 9.0 
91 R.1 ~.R 

t n x 1 • u 

20,0 
17.6 
15.5 
14.? 
J 3. 3 
12.2 
1 l. 0 

9.8 
R.H 
?,6 

6 
19.3 
17.2 
1~.3 

14.1 
13.1 
12.0 
1 0. 7 

9.6 
R,6 
1. 7 

H 
18, 8 
16. 7 
J'i,0 
1 3. 9 
1?,9 
11. 7 
1 n,., 
•,4 
R,1 
1. 3 



.:.: =n 
x 25. 7 

1X ?5.7 
?X 25.2 
3X ?4.8 
4X 24.6 
'5X ?4.4 
6X 23.8 
7X ??.9 
RX 72.1 
9X 21.3 

lox 19.9 

Prjmary Roads 

? 6 
25.7 ?5.7 ?5.7 
2~.7 25.6 ?'>.4 
25.1 ?5.11 24.9 
24.7 ?4,7·-l'4.7 
24,6 24,6 ?4.5 
24.3 24.2 ?4.1 
23.6 23.'> ?3.3 
22.7 ?2.6 ?2.4 
2?,0 21.9 21.7 
21.1 20.9 20.7 

R 
?'>. 7 
25.3 
?4,A 
?4,6 
24,5 
21.9 
21.1 
2?.3 
21. 5 
20.3 

PERCENT TOTAL DJSTAN~E 

X=O 2 
x 25.7 25.7 

1X 25,7 25.7 
2X.25.t 25.0 
3X 24 0 8 24.7 
4X 24,6· 24.6 
5X 24,3 24.~ 
6X 23.6 23.4 
7X 22,6 22.5 
RX ?1 0 9 2l. 7 
9X 20.8 20,5 

1nx 19.1 

4 
25,7 
25.6 
24.9 
24,7 
24,6 
24,1 
23.2 
2 2. 3 
21,6 
20,3 

6 
25.7 
25.4 
24.9 
24.7 
24.5 
24.0 
23.0 
?2,2 
21. 3 
211.0 

8 
25,7 
25,2 
24,8 
24,6 
24.4 
23,8 
2?,8 
2?.0 
21.0 
19,6 

PfRCFNT TOTAL OJSTANCF 

x=.11 
x 17.1 

lX 17.1 
?X 17.1 
.n 17 .1 
4.X 17.1 
5 x 1 7 .1 
fix 1 7. 0 
7X 16.7 
RX 16.4 
9X 16.0 

JOX 15.2 

2 
17 .1 
17.1 
17.1 
17 .1 
]/ .1 
17.1 
17.0 
16.6 
16.3 
1?.9 

4 
1 7 .1 
17.1 
17,1 
17.1 
1 7 .1 
17.1 
16,9 
16.6 
16. ,3 
1 5 • R 

6 
17.1 
17.1 
17.1 
17 .1 
17.1 
17.1 
16.9 
16.5 
16 .2 
1';. 7 

8 
1 7 .1 
1 7 .1 
17,1 
17,1 
17 .1 
11.n 
16. 8 
16,4 
16 .1 
1 'i. 4 

* Modified/heavy cr~e moved to rear of truck. 

Table B5 

Speed Profile for lockheed TDW901M, 10-ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 

_for HIMO. West Gennany Study Area 

Seconclary Roads Trails 

Dry Condition 
PbRCE~T TOTAi. OfSIAN~b Pl-RCFNT TflTAL OTSHNf:I 

X= II 
x ?? • ,\ 

lX ?1. 8 
?X 21. 6 
JX ?1.~ 

4X ?0.9 
5X ?0.2 
~x 19.4 
7X .18.7 
BX 18.0 
9X 17.3 

lOX 16.n 

? 
22.~ 

21. 8 
21.6 
21 • 4 
2ll. 8 
?U.O 
19,3 
lf\. 6 
17.9 
17.l 

2?.3 
2 t. 7 
?1. 6 
21 • 3 
?0,7 
19,9 
l 9.? 
lR.5 
17.8 
16.A 

6 
?2.? ?~.o 
?l.7 ?1.6 
?1.6 ?l .6' 
?l.221.1 
?11 .. 5 ?fl.3 
19.7 19.6 
1 'I. fl 1 A. 9 
18.3 lH.2 
17.6 17.5 
16.6 H.3 

x = 11 
x ? 3. ~) 

lX JA,4 
? x ·16.5 
1X 14,5 
4X 1?,9 
5 .\ 11. ') 
6 )\ 1 0. 7 
7X 10,2 
AX 9 0 9 
9X 9.6 

111 X 9. II 

Wet Condi ti on 

? 
? ,\ • 4 21 • 7 
lH.l 17.7 
1 ti..1 1 5 •A 
14.1 U.8 
1?.~ 12.2 
11.3 11.1 
111.6 tn.5 
.1 II • 1 1 II • 1 

9.A 9,A 
9,6 9.5 

?11.11 
17 .2 
15.5 
13.5 
1.1. 9 
11.11 
1 n. 4 
1 II. 0 

9.7 
9.3 

n 
1 9. 0 
H.R 
1~.n 

11.? 
11 • 7 
1 II. R 
1 n ,.l 

9,Q 
9.7 
9,2 

PERCENT TnTIL OISTANC~ PERCENT TOTAL DTSTANCE 

X=O 2 
?2.3 22.3 

1X 21,fl 21.8 
2X ?t.6 21.6 
.ix 21.5 21.4 
4X 20.9 2U.7 
5X ?O.O 19.9 
6X 19.3 19.l 
7X 18.6 llJ,4 
AX 17.8 17.6 
9X 17.11 16.R 

11lX 15.7 

4 
?2.3 
21. 7 
21.6 
21.3 
?0.5 
19.7 
19,0 
18.3 
17.5 
16.5 

6 
??.1 
21. 7 
21. 6 
21. 2 
?II. 4 
19.6 
1R.8 
18.1 
17.3 
1 6. 3 

H 
2?.0 
21. 6 
21. 6 . 
21. 0 
?O,? 
19,4 
lR. 7 
lR.11 
17,2 
16. II 

X= II 
x 17.5 

1 x 1 5. 0 
?X 13.6 
.JX 1?,.3 
4X 11.4 
5X 10.5 
6X 10.0 
7X 9.6 
l\X 9.3 
9 x 9. fl 

lOX 8.2 

2 
17.0 
14.7 
13.3 
1?. 2 
11 .1 
lli. 4 
9.9 
9.6 
9.3 
9. II 

4 
16,3 
14. 4 
l 3. 0 
12.0 
10. 9 
10.2 
9,8 
9,5 
9,2 
8.8 

6 
1 5. 7 
14 .1 
1? .ll 
11. H 
1 u. 8 
1 [! • 1 
9.7 
9,5 
9.? 
A.7 

Snow Condition 
PFRGENT TOTAL n1st•NCF 

x=n 
x 1 7 .1 

Ix 1 7 .1 
?X 17.1 
:n 17 .II 
4 x 16. tl 
5X 16.3 
6X l '>, H 
7X 15.3 
RX 1 4. 7 
<JX 1 4. II 

1 ox 12.9 

2 4 
17.1 17.1 
17.1 17.1 
17.1 17.1 
17.IJ 16.9 
16.7 16.6 
16.3 16,2 
l'i.8 15.6 
1',.? 1.5.1 
14.6 14.4 
13.R 13,6 

n A 
1 7. 1 l 7 .1 
17.1 17,1 
17.0 11.0 
16. 9 l 6 ,8 
1 6. 5 1 fi. 4 
1 6. 0 1~.9 

1?. 5 1~.4 

15. [I 14 ,9 
14 .. ! 14.1 
1 J.4 11.? 

X=ll ? 6 
X 16.6 l~.3 15,H 1~.3 

1X 14.6 14.3 14,0 13.7 
?X 13,? 1?.Q 12.7 12.5 
:1x 12.1 11.9 11.s 11.6 
4X 11.2 ll 0 fl t0.8 111.6 
5X 10.J 111.? 10,1 10.11 
6X 9.9 9.R 9.7 9.7 
7X 9.5 9.5 9.4 9.4 
AX 9.3 9.? 9.1 9.1 
OX 9.fl 11.9 H.R H.7 

JllX R.4 

A 
l i;. 3 
11,R 
1?,6 
J 1 • 6 
10,6 
1 n, o 
9.7 
9,4 
9 •. 1 
A,6 

A 
14. 9 
l 3. 4 
1? .1 
1' • 4 
1 n. 5 

9.9 
9.6 
0.1 
IJ • n 
A,5 

Off Road 

rrqcfNT TOTAL DISTANrE 

X=ll 
x 27.7 

1 x 20 •• 1 
?X 1 R.? 
-ix 16.7 
4 X 1 '>. B 
5X 14.7 
6 x 1 .1. fl 
7X l?.7 
BX .11.7 
9X 10.7 

1,0,X 1.4 

2 4 
24.4 ??.6 
19.9 19.·1 
17.H 17,5 
16 .5 16. :1 
1~).6 15.4 
14.'i 14.3 
U.4 13.2 
1?.') l ? •. l 
1 l.5 ll.3 
10.2 9,7 

?.! • 5 
1 9. 0 
1 7. :1 
10.? 
1.5.1 
14 .1 
13. fl 

., ? .1 
1 l.1 
3.2 

H 
?11,8 
lR,6 
1 7. 0 
16. 0 
14 .9 
1'.9 
l?. H 
11 • 9 
1 n 

PERCFNT TOTAL DISTANCE 

X=ll 
X lA,4 

1X 12,2 
2X 11.3 
JX lO.n 
4X 10.2 
oX 9. H 
fJ x 9. 4 
7 X 9. II 
llX 8.6 
OX R.O 

10X J.;J 

2 
14.? 
12.n 
11. 2 
1P .5 
l fl. 1 

9.7 
9.3 
9. fl 
H .'> 
7. 7 

4 
13.4 
11. 8 
1 t. n 
1 0. 4 
111.0 

9.6 
9.3 
8,9 
8.4 
5.5 

6 
12.8 
11. ti 
1 fl. 8 
1 II • :1 
9.9 
9.6 
9.2 
H. A 
fl. 3 
2.6 

R 
1?. 4 
11,5 
10,7 
10.2 

9,9 

<) ·" •.1 
R.7 
A,2 
l. 7 

P~RCFNT TOTAL DISIANCF 

X=n 
x } 6. 1 

1 x 1?. 9 
2X 12.0 
1X 11.? 
4X 10,7 
~ X I II. ;1 
6X 9.9 
7X 9.4 
ll X R. 9 
9X R.3 

1 ox 1.4 

1 4 • H 
t?.7 
11.9 
11 .1 
1 fl. h 
111.2 

9.A 
9,3 
11.H 
[1,fl 

l 4. n 
l?.5 
ll. 7 
11 • 0 
1 0. fi 
l 0. 1 
9,7 
9.2 
A.7 
7,3 

6 
13.5 
12. 3 
11.5 
10.9 
1fl.5 
1 II. l 
9.6 
9.1 
0.6 
2.9 

A 
1 -'. 1 
1? .2 
1t.4 
111,A 
10,4 
l 0. 0 
9,5 
9,0 
,q. 4 
1 .9 



Table B6 

SEeed Profile for Lockheed TDW902, lO-ton Cargo Truck 2 8~8/XM835 Flatbed Trailer* 
for !!IMO West Germanv ~Area 

Primarv Roads Secondarl Roads Trails Off Road 

~ndition 

PERCENT TOTAL DI STANCE PERCENT TOTAL OISTANr.E PERCENT TOTAL OJSTANCt PERCENT TOTAL DISTANCE 

X•O 2 6 a x:o 2 4 6 8 x~o 2 6 8 X=O 2 4 6 I! 

x 40,8 40,8 40,0 40,8 40,8 x 33,6 33,5 33,3 33.2 33,2 x 22,0 22.0 21,9 ?1.2 ?0,4 x 32,3 26,8 25,6 24,6 23,9 

1X 40,8 40,6 40,5 40.5 4 n. 4 1X 33,1 32,7 32,0 31.4 31,0 1X 2 0. 0 19,7 19,5 19,3 19.1 1X 23,3 22,9 22,5 22.2 21,9 

2X 40,4 40 ,3 40,3 40.3 40,3 2X 30,5 30,1 29,7 ?9.4 29,2 2X 18,9 18,6 18,4 18.2 1A,O ?X 21,5 21.2 20,9 20.6 20.2 

3X 40,2 4 0.?. 40 .1 40.1 39.9 3X 2B,9 28,7 2B,4 28.1 27,8 3X 17,9 17. 7 17,6 17.4 17.3 3X 20,0 19.7 19,5 19,2 19,0 
4X 39,7 39,5 39,1 38.7 38.3 4X 27.5 27.2 26,9 26.6 26,3 4X 17,1 17.0 16,9 1. 6. 8 16.7 4X 18,B 18,6 lB,4 18.2 18.l 
5X 3B,0 37,7 37,3 36.8 36.3 5X 26,0 25,7 25,4 25.2 24,9 5X 16,7 16,6 16. 5 16.5 16.~ 5X 17,9 17,R 17,6 17,5 17,3 
6X 35,8 .J5. 3 34,9 34.5 34,0 6X 24,7 24,5 24.2 ?4,0 23,8 6X 16.~ 16,3 16,3 16.2 16.2 6X 17.1 17,0 16.8 16,6 16,4 
7X 33,6 33;2 32.8 32.5 32,1 7X 23,6 23,3 23,1 22.9 22.7 7X 16,2 16.1 16,0 16.0 15. 9 7X 16,2 15,9 15. 7 15.5 1?.3 
ax 31,6 31,2 30,7 30.2 29,5 BX 22.4 22.2 ?1,9 ?1.6 21,3 sx 15,9 15,8 15,8 15.7 15,6 ax 15,0 14.8 14,6 14,4 14.1 
9X 28,9 28,3 27.8 21.2 26,4 9X 21.1 20,8 20,5 20.2 19,7 9X 15,5 15,3 15,1 14.7 14,1 9X u.s 13,J 10.7 3,3 2.0 

1nx 25,6 tOX 19,2 lOX 13,6 lOX 1,5 

Wet Condition 

PERCENT TOTAL 0 I STANCE PERCENT TOTAL DISTANCE PERCENT TOTAL 0 l STANCE PERCENT TOTAL 0 I STANCE 

x~o 2 6 8 X:O 2 4 6 8 X=O 2 6 B X=O 2 4 6 8 
x 40,8 4 o .• 8 40,8 40,8 40,8 x 33,6 33,5 33,3 33,2 33,2 x 22.0 21.4 20,5 19.7 19,3 x 22.0 19,1 17,9 t7.2 16.7 

1X 40,8 40,6 40.5 40.5 40,4 1X 33,0 32,6 31,8 31.3 30,9 lX 19 .,o 18,6 18.2 17.9 17.7 1X 16,3 16.0 15,7 15,5 15,J 
2X 40,4 40,J 40,3 40.3 40,3 2X J0,4 Jo.o 29,6 29,3 29,1 2X 17,5 17,3 17,1 16,9 16,7 2X 15,0 14,8 14,6 t4.4 14,3 
3X 40,2 40,2 40,1 40.0 39,8 JX 2B,8 28,6 28,3 28.0 27.7 JX 16,6 16,5 16,4 16.3 16,2 3X 14,1 13.9 13.7 13.6 13,5 
4X 39,6 39,3 3B,9 JB,5 38,1 4X 27.4 27,1 26,7 26.4 26.1 4X 16,2 16,1 16,0 15.9 15,9 4X 13,J 13,2 13,1 13. 0 12,9 
5X 37.B 3r,4 36,9 36,4 35,9 5X 25.8 25,5 25,2 25.0 24.7 5X 15,lf 15,7 15,6 15.6 15 ,5 5X 12,8 12.7 12.6 1.2 ,5 12 .• 4 
6X _35. 3 34,9 34,5 34,0 33,6 6X 24,5 24.3 24,0 23.8 2~6 6X 15.4 15,4 15,3 15.2 1 1;. 2 6X 12,3 12.2 12,1 12.0 11,9 
7X 33,2 32,8 32,5 32.0 31,6 7X 23.3 23,1 22.9 22.6 2:>,4 7X 15,1 15,0 14,9 14.9 14,8 7X 11,7 lt.6 11,5 11.3 11.2 
BX 31,0 30,4 29,9 29.3 28,5 AX 22.1 21,8 21.5 21.2 20,9 ax 14,7 14.7 14,6 14,5 14,3 BX 11. 0 10.0 10,7 10.5 10,3 
9X 27.8 27.2 26,6 26.0 25,1 9X 20.6 20,J 20.0 19,6 19,1 9X 14,2 14,0 13,8 13.4 13,0 9X 10. 0 9,6 J,8 2.1 t,5 

lOX 24,2 10X 18,7 10X 12,6 10X 1.2 

Snow Condition 

PERCENT TOTAL OISTANCE PERCENT TOThl OJSThNCE PERCENT TOTAL DJSThNCE PERCENT TOTAL DISTANCE 

X:Q 2 4 6 8 X•O 2 ~ 6 8 X:O 2 6 8 X=O 2 4 6 B 
x 19,8 19.8 19,B 19.8 19,8 x 19,8 19,8 19,8 19,B 19,B x 18,3 18,0 17. 5 16.B 16,5 x 18,5 16.5 15.7 t5.3 15,0 

1X 19,B 19,8 19,8 19.7 19,6 lX 19,8 19,8 19,B 19.8 19,8 1X 16,3 16.2 16,1 15.9 15,8 1X 14,9 14.7 14,5 14,4 14,3 
2X 19,6 19,5 19,5 19,4 19,4 2X 19,7 19,6 19,6 t9,5 19,4 2X 15,7 15.6 15,5 15.5 15,4 2X 14,1 14.0 13,9 13.B 13,6 
3X 19,4 19.3 19,J 19.3 19,3 3X 19,4 19,J 19,?. 19.0 18,9 3X 15,3 15,? 15,1 1 5. 0 14.9 3X 13,5 13,4 13,2 13.1 t~.o 
4X 19,3 19,3 19,3 19.2 19,2 4X 18.8 18,7 1B,6 18.4 18,3 4X 14,9 14.A \4,7 14.6 14,5 4X 1?. ,9 12.7 12.6 12.5 12.4 

-5X 19,2 19,2 19,1 19,1 19,0 5X 1B.2 18.1 17,9 17,8 17,7 5X 14,4 14.3 l4. 3 14,2 14.1 5X 12,3 12.2 12.1 12.0 11,9 
6X 19,0 18,9 18.8 18,7 18,7 6X 17,6 17.5 17.4 17.3 17.2 6X 14.1 14.0 13.9 13.9 1~,8 6X 11,8 11.7 11,6 11.6 11.4 
7X 18,6 18,5 18,5 18,4 18,4 7X 17.1 16,9 16,8 16.7 16,5 7X 13,8 13,7 13.6 13. 6 13,5 7X 11,3 11.2 11,1 11. 0 10,8 
llX lB,3 18,3 18,2 18.1 17,9 BX 16,4 16,2 16,0 15,9 1i;.6 8X 13,4 13,4 13. :1 LI, 2 l ~ .1 RX 10,7 10,6 10,5 10,J 10.2 
9X 17.7 17.6 t7,4 17.3 17,0 9X 15,4 15.2 15,0 14,6 14.4 QX 13. 0 12.9 1?.7 1 2. 4 1 ~ .1 QX 10.0 9,8 7,7 3,0 1,9 

10X 16,6 lOX 14,1 1ox 11. 7 10X 1. 4 

* Modified/heavy crane moved to rear of truck. 



Primary Roads 

PfRCENT TOTftL OIST6N~~ 

X=O 2 6 
36.~ 36.5 36,5~~6.5 

1X 36,5 36.? 36,5 36,5 
?X 36.5 36,5 36,'5 36.5 
~· J6,5 Jh.4 36.4 36.4 
41 36,4 36,3 36.~ 3~.8 
51 34.9 34.5 34.0 33,6 
6X 32,H 3?,4 3?,1 31.7 
71 31,2 30.9 30,7 30,4 
AX 29.7 29.4 ?9.0 ?R.5 
9X 27,5 27.0 26,5 ?6.0 

lOX 24.5 

8 
31\ .5 
31\. 5 
;111. 5 
36. 4 
35,4 
3:1, 2 
31. 4 
30,l 
2R,0 
25,3 

PE~C~~T TOTAL DJSTftNC~ 

.X=O 
x 36,5 

tx 36,5' 
?X 36,5 
3X ;s6. 4 
4X 36.3 
5X 34,5 
6X 32.5 
7X ;rn,9 
AX ?9,2 
9X 26. 5 

1ox ?3.J 

2 I\ 
36,5 36,5 31,.5 
36.5 36,5 36.5 
36.-5 36,5 36.5 
36,4 36,4 36.4 
36.? 36,0 35,6 
34.1 33,7 33.3 
32.1 31,8 31.? 
3fl.7 30.4 30.1 
Zll.7 28,3 27.R 
2'>.9 25,4 ?4.9 

8 
36,5 
36,5 
36,5 
36.4 
3'5. 0 
3?,Q 
31 • ? 
2Q,7 
27,1 
?4,1 

P~RCENT TOTAL DISlftNGF 

X=O 
x ??.l 

1_X 22.l 
n n.1 
3X ?2,1 
41 ?1,9 
51 21. 7 
6 x ?1. ;1 
71 ?0.4 
RX 19,8 
ox 18,9 

1ox 17.'> 

2 4 
2?.1 ?2.1 
22.J 22.1 
22.1 2?.1 
22.1 ?2.0 
21.9 21.9 
21.7 ?1.6 
21.1 ?O ,9 
211.3 _20.1 
19.f. 19.1) 
18.7 !A.I) 

6 
?2.1 
?2.1 
?2.1 
?2. n 
?1. n 
21. 6 
20,R 
2 II. O 
19 .J 
1 B. J 

8 
2?.1 
??.1 
2? .1 
22. 0 
21 • 8 
?t.5 
211, I) 
1Q.9 
19,1 
1 7. 9 

* Modified/heavy crane moved to rear of truck. 

Table B7 

Speed Profile for German MAH, 10-,ton Cargo Truck, 8x8/XM835 Flatbed Trailer* 

for HIMO West Germany Study Area 

Secondary Roads 

X=ll ? 6 
X ~0.9 30,R 30,5 30.5 

IX 30.4 311,3 29.6 ?H,9 
?X ?7.H 21.4 26,7 ?6.0 
JI 25.11 24,6 24,J ?4,0 
4X 23.~ 2J.? ??.Q 22.6 
5X ??,? 22,0 ?1,8 ?1.6 
6X 21.2 21.0 20,9 ?11.7 
71 20,3 20,1 19,9 19.6 
9X 19.? 14.1 18,G 1H,7 
9X 18.4 1H.2 18,0 17,6 

!OX 17.0 

fl 
:rn. 4 
?A,3 

2? ·" 
?1.8 
2?,4 
?1. 4 
211,5 
1 Q. 4 
1 A, 6 
17. :I 

PFRGFNT TOTAL OISTANCF 

X=U 
x 30,9 

1X 30,4 
?X 27.6 
)X ?4.R 
4X 23.3 
5X ?1.9 
6 x ?1. 0 
7 x 2 0. fl 
HX 19,0 
QX lA,0 

10X 16,6 

2 
30.7 
30,J 
27.1 
24.4 
22,9 
?1. 7 
211.A 
19.H 
1H.H 
17. A 

6 
30,5 30.4 
29,4 ?A.7 
26,4 25.7 
24.1 ?,1,8 
2?. 7 22.4 
21.5 ?1.3 
?0,7 ?11.5 
19.6 19.4 
1A,6 1 H.4 
17,6 17.3 

8 
311,4 
?R.1 
?5,2 
23,6 
22.2 
21 • 2 
2n.2 
19,2 
1A,2 
16 ,9 

PFRG[NT TOTAL HJSlAN~~ 

X=ll 2 
??.1 21.9 

1X ?l.5 21.4 
?X ?11,9 211.H 
,jx 21!.3 20.J 
4X 19,4 19,? 
5X lA,6 1B.'i 
6X 17,9 1/.7 
71 17.2 17,11 
llX ·16. 'i 16, ;1 
<lX 15,4 1'>.? 

1 n X 1 4 • II 

4 H 
?l.7 ?1.6 ?1.5 
?1.2 ?l.1 21.0 
20.6 ?U.'> ;>11,5 
19,9 19.R 10,6 
1_9,1 lH,9 JA,7 
lf1.,) 11\,2 lA,0 
17.6 17.4 17,1 
16.9 H.n 16,6 
16.l 15.ll 1?,6 
1'i,0 14.7 14,3 

Trails 

Dry Condition 
PFllCf•T TllThL iJISHNCc 

x=n 2 6 H 
x 16. (I 

1 x 1 5. ti 
?X 13,9 
·i X 1.I.11 
11 1?.e 
51 1 l.1 
6x Jn.o 
7X 10,? 
AX 10,0 
ox 9,e 

16.o 16,n 15.7 1s,5 
14.6 14.3 14.2 14,0 
1 ;1 • fl l 3 • 7 1 ~I • 6 1 1 , 3 
1~.8 J?.6 12.4 I?,? 
11.P 11.6 11.4 11.? 
lJ.11 in.9 10.1 1n,6 
111.~ 10.4 1ll.3 111,3 
10.1 10.1 111.n 1n,o 

9,9 9,9 9,H 9,A 
9.7 9.7 9.'> 9,4 

lOX 9,2 

Wet Condition 

X=O 2 
x 16.0 1?.11 

1X J3,6 U.4 
n I?.') 1?.3 
,)X 11,7 11.6 
4X 11.0 10.A 
'JX 10,4 10.3 
6X 10.11 9,9 
7X 9,A 9,7 
AX 9,6 9,') 
9X 9,4 9.3 

1nx J.A 

Snow Condi ti on 

4 
1 4. 7 
13. 2 
1?. 1 
J1.4 
1 0. 7 
10.2 

9.9 
9.7 
9.5 
9 .1 

6 
14.1 
12.9 
1?, I) 
U.3 
111. 6 
1 11 • J 

9.H 
9.6 
9.5 
9. II 

11, 8 
1?,7 
11 , ll 
11 • 1 
1n.? 
10,1 
9,8 
9,6 
9,4 
R,R 

PfRCE~l TOTAi DIST•Nrr 

X=ll 2 6 
X 1 6, II 

IX l-1,6 
?X 1?,4 
-1 X 11 , 6 
4 X 11. II 

1?.1 14.9 14.2 
13.4 13.? 12.9 
l?. 3 1 2 .1 
11 • ., 11. 4 
111.8 10.7 

l)X 10.4 :lO.~ 10.? 
6X 10.U 9,9 9,9 
7X 9.7 9.7 9,6 
~ix 9.~ 9.~ Q.5 
ox 9,4 9,3 9,? 

111 x fl. 7 

12. II 
11. 3 
10.6 
1 0. 1 
9,8 
9,6 
9.4 
9. fl 

I\ 
D,8 
1?,7 
11, R 
11.1 
10,4 
1 fl • 1' 

~) • R 
9,6 
9,4 
R,9 

Off Road 

PFRCENI T0TAI DISlANGf 

x =IJ 
x :1 n.? 

' 1 x J 9. 7 
2X 17.6 
,\ x l 6. 6 
4X 15,6 
5X 14.5 
6X U.5 
7X P.6 
AX ll.7 
9 x 1n.8 

l_OX 1 .• 1 

6 
24,11 2?.5 ?1.4 
19.2 lR.7 18.3 
17.J 17.1 16.9 
1r..4 16.2 16.n 
l'>.4 11),2 15.0 
14.3 14.1 13,Q 
13.3 13,1 1?.9 
12.4 1?,3 12.1 
11.6 11.4 11.? 

7.4 ?.9 1.H 

211,4 
17,9 
l 6, H 
1 'i, A 
1 4. 7 
11. 7 
1?,8 
11 .9 
11 • 0 

1 • 4 

~ERC~~T TOTAL OJSTINCE 

X=O 
x 16,4 

1X 12.6 
;>X 11.B 
:ix 11.l 
4X 10,H 

2 
14.6 
1?.4 
11. 7 
11. 2 
10.8 

4 
13. 6 
12.2 
1l.6 
11 .1 
10.7 

l)X 10.5 10,4 10,3 
6X 10,1 10.D 9,9 
7X 9,7 9,6 9,5 
AX 9,1 9,0 8,9 
9X A.4 J,11 1.9 

lllX n,<J 

X=O 2 
17,A 16,3 

lx 14.1 Ll.9 
?X 11,1 1?.0 
:1x 12. ;i 12. J 
4X 11.7 11,6 
'JX 11.2 11.l 
6X 10,7 ln.6 
7X 10,3 lfl.? 
~x 9.7 q s.; 

GX H,9 6.1 
1 nx 1.1 

4 
1'7. 3 
13,7 
J?. 7 
1?. 0 
11. 5 
11. 0 
10,5 
1 o. 1 
9.4 
2.7 

6 
u.1 
12.1 
11. lj 
11. 0 
10.6 
10.3 

9,A 
9.4 
H.7 
1.4 

12.8 
11 • 9 
11 • 4 
1 n. 9 
1 n. 6: 
10.2 

Q. 7' 
9,2 
0,6 
1.1 

6 IJ 
14.7 14,3 
13.5 11. l 
12. 6 
l l • 9 
11. 4 
1 II, 9 
111.5 

9,9 
9.2 
1. 7 

l?. 4 
11 , A 
11 • 1 
1 n. a 
1 n. 4 
9,8 
Q .1. 
1.:1 



Primary Roads 

PFRCENT TOTAL nr~l{N~~ 

x=n 
x 36.2 

l x :16.? 
?X 36.1 
:n ,16,l 
H 36.1 
5 X .14. A 
6X 33.0 
7X 31,2 
AX ?9,6 
9X ?7.4 

1nx_ 24.5 

I\ I\ 
36.? 36,? J6.? 36,2 
36.2 36.? J6.2 36,1 
3 6. 1 J 6. f•' J 6. l 3 6. 1 
36,l 36.1 36.l Jl\.1 
36.11 35,7 35.3 35,0 
3~.~ 34.2 33.9 JJ.4 
32.6 32,2 31.H 31,5 
3U.H J0.6 J0.3 Jn,o 
29.3 28.9 ?8.4 27,9 
26.9 26,4 ?6.0 25,2 

PERCENT TOTiL D!STANC~ 

X=O 
36,2 

1 x· :16.? 
?X 36.1 
1 X .S6. i 
-lX J6.ll 
'iX 34,6 
6X 3? 0 6 
7X 30.9 
AX ?9,1 
ox ?6.4 

JOX ?3,2 

2 4 6 
36.? 36,2 36.2 
36.2 36.2 36.? 
36.l 36.1 36.1 
30.J 36,1 36.l 
J•j,9 35.5 35.2 
34.3 33.9 J3.5 
3?.? 31,9 Jl .5 
30,6 30,3 30.0 
21l.6 2A.2 27.7 
25.9 25.4 ?4.8 

H 
36,? 
,16. 1 
36,1 
31\ .1 
:14. 9 
:13. 1 
31.? 
29,6 
? 7. 0 
? 4. 0 

PFRCE~T TOTAL nlSTANCF 

X=n 
X ?5.A 

lX 25.A 
?X ??.R 
3X 2?,A 
4X ?5.? 
~x ?4,6 
l\X ?3,H 
7X ?2.A 
n x 22 .1 
9X ?0,8 

1ox 19.0 

2 
25,B 
25.A 
25.A 
2?. 6 
25. l 
?4.5 
2;1.6 
22. 7 
21. 9 
2r1 •f' 

4 
?5.B 
25,R 
?5,8 
25. r, 
25.0 
?4.3 
?3.4 
??,5 
? 1 • 7 
?D,3 

~ R 
?5'. B 2'i, A 
?5.A ?'i,8 
?'>.8 ?5,R 
?~J.4 25.3 
?4.9 24,R 
?4.1 ?4,D 
?3.? ?3,0 
??,4 ??,? 
?1.??1,1 
?fl. II 19,5 

* Modified/heavy crane moved to rear of truck. 

Table BS 

Sneed Profiles for TARADCOM HJ.ITT, 10-ton Cargo Truck, 8x8/KS:sbohrer Flatbed 

Trailer* for HIMO West Germany Study Area 

Secondary Roads Trails 

Dry Condition 

'<: 11 ~ 4 A H • 
x JO.~ 3P.~ JO.? Jn.5 ~n.r, 

IX 30.2 3P.O ?9.A ?9.7 ?9,6 
?X ~Q.S ?9.3 ?0.1 ?t1.Q ?R,6 
lX ?H.4 ?H.? 27.9 ?1,7 ?7,4 
4X ?7.1 26." ?6.~ ?6.2 25,9 
~x ?~.h ?~.~ ?~.1 ?4,Q 24,7 
6X ?4.~ ?4;3 24.0 ?J.R ?~.6 
7X ~3.3 23.1 2?.9 ??.6 ??,3 
RX 22.1 2J .11 21.5 ?1,2 ?1,0 
OX ?0.7 ~[1.4 ?D.1 19.H 19,3 

I 11 X 1A.9 

X=ll ? 6 
X ??.D 2?.D 21.9 ?D.8 19,A 

lx Jn,? 17.? 16.~ 16.1 15,H 
?• t'i.'> 1.,,? J'i,n 14.9 11.1 
IX 1 :i • l 1 ? • 1 1 1 • 4 1 I< • R 1 n , 3 
4X G.~ 4.A 9.] 9.0 ~.H 

~X ~.A l~.~ ~.~ 11 .? R.1 
~X 7.9 7.P 7.8 7.7 7 0 6 
7X 7.5 7,., 7.4 7 0 3 7,J 
RX 7,2 7.2 7,1 7.1 7,1 
')X 7.11 ).11 7.n 6.9 6.Q 

1 fl X I)• 11 

Wet Condi ti on 

Pt-Rf'Ff,T TflTAI IJJSlhNr.F 

X=O 2 6 H 
x 30.~ 3H.5 Jn.~ JU.~ 3n,5 

1X JO.? 30.D 29.R ?9.7 ?0,6 
21 ?9.5 29.3 ?9,0 ?H.R ?R.6 
1X 2A.3 2P,1 ?7.H ?7.6 ?7,3 
4X ?6.a 2f.6 ?6,J ?6.ll ?5,7 
5X 25.4 ?C 0 ? ?5.0 ?4.7 ?4,5 
6X ?4.3 ?4.1 23.H ?J.6 ?3,3 
7X ?3.1 2?.H ??,6 ??'3 ??,~ 

AX ?1.7 ?1.5 ?1.1 ?[I.fl ?0,'5 
9X ?O.? 20,0 19.6 19.J 1R,I\ 

I 11 X 1H.3 

2 6. 
x ??.U 19.9 lA,4 17,2 16,? 

1X J5.6 1~.2 14.9 14.6 14.? 
?x 13,9 Ll.'i LS,? 1?.9 1?,5 
JX 11.6 ln.Q 10.J 9.9 O,'i 
4X 9.? B.Q A.7 tl.S q,3 
'iX H.? R,1 7.9 7.8 7,7 
liX 7,6 /.6 7.5 7.4 7.3 
7x 7.J 7,? 7,? 7.1 7,1 
4X 7.f1 7.11 7.n 6.9 6,9 
9X A.~ 6.~ 6.H 6.7 6,7 

I n X .l, :1 . 

Snow Condition 

X=fl ? 4 6 8 , 
X ?~.H 2~.A ?5,3 ?4.7 24.4 

tx ?4.2 24.1 24.n ?~.9 ?J,o 
?X ?j,Q 23.A ?:~.H ?3.7 ?l,7 
lX ?J.~ ?~.~ ?J.1 ??.Y ??.7 
4X ?2.6 2?.4 ??.? ??.1 21.9 
5X 21.7 21.? ?1.? ?1.ll ?O.R 
AX ?0.5 20.~ ?0.1 19.9 19,7 
lX 19.~; 1G.;_~ 19.-1 TR.fl 1~l.6 

nx lH •. I JH.1 17.ll 17.'> 17.? 
ox 10.9 16.7 10.4 16.n 1~.6 

111 x 1 'i. l 

X:::tl ? •1 A Ii 
x n.11 211.1 1A.? 17.3 tli,2 

1X _1'i.6 t~.?. 14.9 14.5 111,2 
0 x 1 " • " 1 :1 • 4 1 3 • 1 1 ? • fi 1 ? • " 
~x 11.(l 111.Q In.,, 9.Q 1.).f.J 
4X ().~ U.9 A.7 14.5 q,1 
~X 8,2 H.1 7.9 7.H 7,7 
6X 7.6 7.6 7 0 5 7.4 7.1 
IX 7,3 /.? 7.? 7.1 7,J 
H;. 7. 11 J. u 7. fl 6. q f,. q 
')X I\." I>. 8 6.H n.7 6,7 

J 11 X 6. 6 

Off Road 

~=11 ? 1 ~ fi 
• ~1.4 27.11 ?5.3 ?4.1 ?1,3 

IX ??.R ??.J ?l.A ?1.? 2Q.6 
?x :-o.? 1''·7 
.1X 18.4 111.1 
·1 x 1 7. 1 11,. fl 
'ix 1 'i. J 1 ". n 
~ x n . 4 1 :1 • n 
7X 11.? 11.? 
AX 111. l 9. R 
() x }\. ~ f,. 4 

1 n x 1. 1 

1 9." 
17.9 
J 6." 
14. 6 
1?. 7 
1 n. 9 
9,6 
?.7 

1 H. 9 1 A• fi 
17.7 17,4 
1ti.1 1 r). 7 
l•.? Jl,A 
1?,3 11,9 
1 fl. 6 111. 4 
9. ;1 9. 0 
l.ll 1, 1 

Pi ~GEr·T lllTH ll!SHM~~ 

x=n ? 4 6 H 
?D.A ln.5 15,? 14.J 11,A 

1' 13.4 13.1 1?.9 12.6 10,4 
?x 12.2 12.n 11.R 11.6 11,5 
,, 1.1.;I 11..? 11.1 11.0 1~,Q 

1 x 1 11 • H 1 o • 7 1 n • 5 1 ti • 4 1 n • ;1 
?x 10.2 111.n 9,9 G.H •,6 
AX 9.5 9.J o,~ 9,0 H,9 
7X 8.7 H.~ 8.4 H.? A,1 
RX 7.9 7.H 7,A 7.~ 7,1 
·>x 4.a ?.4 1.6 l.? 1,11 

J 11 X 0. H 

x=ll 4 6 H 
X ?11.H 1.H.4 17.1 16.J 15.7 

1X 15.2 14.H 14.4 14.1 1'.R 
?X 11.~ tJ.? 1?.9 1?.7 1?,~ 
IX J?,J 1.?. I 1?,11 11.8 11 ,7 
1 X 1 1 • 6 l 1 • 4 1 1 • :1 1 1 • 1 1 l , II 
5X JO.A 111.7 111,'> 10.3 111,1 
Ii X I n. fl 
7" 9. j 
·11 11.1 
9X 7. ;> 

1nx 1.u 

9 •I~ <) • 6 
Ii. 9 A• 7 
1,. n 7. fl 
'1. 0 ? • 4 

q. ·1 
t_t.>, 

7.6 
1. 6 

1,? 
q. -~ 
7. 4 
1.? 



X :II 
x ?2.l 

1X 22.1 
?X ?.?.1 
.J x 22. l 
4X ?1. 9 
5X ?1.7 
6X ?!.? 
7X 20.5 
AX 19.7 
9X 1 9. l 

1 0 X 1 R. 0 

Primary Roads 

? 
2?.1 
22 .1 
22.1 
2~.1 

21. 9 
21 .6 
21.1 
2ll. 3 

A 
2?.1 ?2.1 
22.1 ?2.1 
22.J ?2.1 
2?.1 ?2.0 
?1.9 ?1.8 
? 1 • 'j '1. 4 
21.n ?0,8 
20.1 ?O.O 

19.6 19.4 19.3 
1H.9 tR.8 1f1.6 

I\ 
2?, 1 
2?,1 
??,1 
??,0 
21 ,A 
21 •. l 
20,7 
19,R 
19,? 
1 A. 3 

PERCENT TOTAL DISTlNCf 

x=n 2 4 
2?.1 22.1 
22.1 22.1 
?2.1 2?.1 
2?.1 22.0 
21,9 ?1.8 
21.5 21.4 
20,9 20.7 
20.0 19.9 
19.3 19.2 

6 
22.1 
22 .1 
?2 .1 
22.0 
?l. 8 
?1. 3 
20.5 
19. 7 
19.0 

x ?2.1 
t.X 22 .1 
?X ?2 .1 
lX 22,l 
4X 21.9 
5X 21.6 
6X ?1,0 
7X 20,2 
AX 19,5 
9 x 1 8. 7 lfl.5 1A,4 1A.1 

lOX 17.4 

X=O 2 4 
x 16.9 16.9 16,9 

1X 15.3 1?.1 1'5.0 
?x 14.7 14.7 14.6 

_1X 14.5 14.5 14,5 
4X 14.? 14,4 14.4 
5x 14.4 14.3 14.3 
6X 14.3 14,3 14.3 
7X 14.1 14.1 14.0 
AX 13.R 13.8 13.7 
9X 13.5 1J.~ 13,4 

1 n x 1 3. o 

6 
16.1 
1.4. 9 
14. 6 
14. ~ 
14. 4 
14.3 
14. 2 
14. 0 
1;1,6 
Ll.3 

8 
2?,1 
2?,1 
2?.1 
21 ,9 
?1,7 
21.1 
20,4 
l 9 ,6 
lA,8 
1 7. 8 

fl 
15.6 
l 4. A 
1 4 ,./, 
14.5 
1 4. 4 
J4 ,3 
14. ?' 
13. 9 
U,6 
11.? 

Table B9 

Speed Profile for Lockheed TDW901M, 10 ton Cargo Truck, 8x8/Knsbohrer Flatbed Trailer* 

for llIMO West GermanJ:'._filudy Area 

Secondary Roads Trails 

llD'. Condition 
P~R~fNT TnTAL n!SlAN<:r l'rRCf.NT TllTAL n I STANrF 

X: [I 
1 fl • ., 

t X IR .1 
;> X 18. II 
.IX 1 7, 9 
4 x 17.6 
~X 17. I 
6X 1 6. ~ 
7X 16,0 
>IX I 5. 4 
9X l 4. 7 

1 nx i.1.r1 

? 
1H.4 
1 p. 0 
1 H. 0 
1 7. 9 
1 7 • ., 
17. fj 
ln.4 
15,H 
1?.?. 
14.5 

4 
1 A. 2 
1A.O 
1 A. II 
17,9 
17.4 
16.H 
Jlj. 3 
15,7 
15.1 
14.4 

6 
11<.1 
111. 0 
1 8. 0 
17.8 
17. 3 
H-. 7 
16.2 
1 5 .6 
15. 0 
14. 2 

lA,l 
lR,O 
17.9 
1 7. 7 
17,2 
1~.6 

16. l 
15.5 
14. 9 
14,0 

We:t Condition 

X = 11 
x ? ;1 • ., 

lX 17.k 
:>x 15. 5 
1X 13,7 
4 x 1 ;>. ;1 
I) X 11 • 1 
r, x 111. 4 
7 X 1 n, II 
AX 9,7 
9X 9.4 

1nx H.n 

Pt-RGENT TOHI ~ISTlN<:F 

X:O 
x 18 .11 

1 X I A .11 
?X 17,9 
:ix 17. 9 
4 x 1 7.., 
r; x 17. n 
6 x 16.3 
7X 15.7 
nx 15 .1 
<) x 14.5 

lOX 13.? 

2 
H<,11 
17.9 
17,9 
17.8 
1 7. 4 
16.9 
11·.? 
1?.6 
1~, II 
14. :1 

6 
18. IJ 1 /l, O 
17.9 17.9 
17.9 17.9 
17, 8 l 7. 7 
17.3 17.2 
16.7 16.6 
16 .1 1.,. 9 
15. 5 1'J .. 4 
14,9 14.H 
14, 1 1 4. II 

8 
l R, 0 
17. 9 
17,9 
17,6 
17.1 
16.? 
15,A 
1s.2. 
l 4. 6 
1 l, 8 

X=n 
X l 4, Ii 

l x I 2, 9 
? x 11 • 4 
l X l II, 7 
4 X 1 II, 1 
') x 9. 6 
AX 9.2 
7X ll.O 
11X 8 .6 
9 X H • .~ 

1 n x 3. 6 

Snow Condition 

? 
?.2. l 
17.0 
1<;.1 
Ll,4 
1?.0 
t 11. 9 
t ll. 3 
9.9 
9.6 
9.3 

? 
13.A 
12 ,6 
t l • 3 
l h. 6 
9.9 
9. r; 
0.2 
H.9 
!J. 6 
H.3 

2 n • . ~ 
16, 9 
I 4. R 
l 3 .1 
11,7 
1 0, A 
1 0. 2 

9,9 
9,6 
9.? 

13, 6 
12.? 
11.2 
1 n, '> 

9,A 
9,4 
9. l 
8.8 
8,5 
8.2 

6 fl 
ie.n 19,2 
16.4 15,9 
14.5 14,11 
12.9 1?.6 
11.5 11.3 
111. 6 1 n. s 
111, 1 1 n .1 

9.f! 9,7 
9. "> 9' i:; 
9 .1 Q. 0 

6 
13 •• l 
11 • 9 
l t.11 

H 
11. n 
11 • 6 
1 n. 9 

1 n. 4 1 n. 2 
"· 7 9. 6 
9. 4 ". 3. 
9,1 o.o 
B.A A,7 
R,5 R.4 
e.1 1,9 

p,i?CE''' TOTAL ~ISUNr.e Pf Rr.H·T rnr,\I. OISTANr.b 

X= II 
x 14.? 

1 x 14 .1 
? x 14 .1 
lX 14.ll 
-IX 14.11 
sx 13.7 
A" 13. 3 
7 x 1?. ll 
HX 12.4 
9X. 11.9 

l n x 11.1 

2 4 
14.? 14.2 
14,1 14,1 
14,J 14.1 
14.n 14.o 
1 ·' ,9 1 .1. 9 
l.>.6 13,5 
13.? .13.1 
1?. 7 1?. 6 
1?. ·' 12. 2 
11.H ll.7 

6 8 
1 4.? 14. 1 
14.l H,1 
1 4. o 11, n 
14.0 H,0 
Ll.H 1 :1,A 
13.5 "1:~~4 

i:s.o 1?.9 
1?. t) 1?. 4 
1 2. l 1? .11 
11.? 11. 3 

X=ll 
x 11.7 

1X 1?.7 
?X 11.:i 
O:. 1 n.'i 
:ix 9. 9 
r; X q •ti 
AX 9 .1 
7X A.H 
H X f1. r> 
ox ll.? 

1 n x 7. 7 

A 
1J.~ l~.4 1J.n 1?.H 
17.4 12.0 11.7 11.? 
11.1 111,'i 111.A 111,7 
1\J.4 10,:1 10.1 10.0 

9.A Q.7 9.h 1 1.~ 

Q,4 9.3 9.? 9,? 
9 0 11 9.0 6.9 A,9 
A.7 A.7 H.6 H,6 
H.4 A.4 H.3 R,~ 

H.1 A.II 7,9 7.R 

· * Modified/heavy c\ane moved to rear of truck. 

) :-1 1 .. 7 
1 .~ I 7 .. 1i 

? < I 6. 1 
3 X 1 4. II 
4 x 1 4. ii 
~" 11. l 
6 x 1?. 2 
l x 1 I • ·1 
'l x 1 0. 6 
9X 9.7 

lOX 1.~ 

X=O 
X 14.A 

1X 9.9 
?X 9.2 
lX R,H 
4X A.4 
5X 8,l 
6X 7,9 
7X 7,6 
AX 7,J 
9X 6,7 

lflX 1.fl 

Off Road 

') ( 0 .1 1 q. I 1 )•.'I Id.? 
1 I.•! 1 7. I 1 h • H ·1 I,, 4 
1 1 ~. H 1 '), '1 1 1).? l i:; • n 
1~.~ 14.~ 14.~ 14.2 
l ;1. H 1 .I. A 1 ;1. 4 1 1, :l 
l?,9 1?~7 l?.6 J?,4 
l?.11 11,9 11.7 11.5 
11.2 11.t 10.9 1n,n 
10.4 10,2 10.1 9,9 

9.4 A,9 3 0 9 ?,? 

2 
11.8 11.0 
9,7 Q.6 
Q .1 9. 0 
!I. 7 8. 6 
fl. 3 A. :i 
H, l 8, n 
7.H 7,A 
7.~ 7.5 
7.2 7,1 
?.Q ?.6 

6 
111,5 
9.5 
A.9 
fj. 5 
R.2 
H. II 
7.7 
7.4 
7. 0 
1. 7 

H 
1 n .< 
9,3 
R,9 
q,5 
R.? 
7,9 
7.7 
7.3 
6,9 
1. 3 

PfACFNT TOTAi. lll~TINCe 

x =II 
x l 3. ii 

1 x 1 n. 6 
?X 9,9 
l x 9. ;< 
4X 8,9 
5X 8.6 
AX A.3 
7):: H • !! 
8X 7.6 
f) x n .. <J 

l nx 1.4 

1?.4 
111. 4 

9. fl 
o.? 
!<. 9 
I\, 6 
H. :J 
7.Q 
7. f) 
6,7 

6 
11.6 11.? 
10,3 10.1 

9. 7 9. <; 
9.1 9.1 
A. 'I /J, H 
A,<; H. 4 
A,? !l. l 
7.H 7.7 
7.4 7.? 
6,1 3.1 

H 
10,A 
1 11. f} 

9,4 
q. o 
q.7 
A,4 
A,l 
7,7 
7,1 
1 ,Q 



Table BlO 

SJ:leed Profile for Lockheed TDW902 2 10-ton Cnr50 Truck 2 8x8/Kasbohrer Flatbed Trailer* 

for I~IMO West Germany Stucly Area 

Primar;i Roads Secondari Roads Trails Off Road 

DEL Condition 

HRCENT TOTAL DISTANCE PERCENT TOTAL DISTANCE PERCENT TOTAL DISThNGE PE RC!' NT TOTAL DISHNCE 

XzO 2 4 6 8 X=O 2 6 8 X=O 2 4 6 8 X=O 2 6 8 
x 35.8 35,8 35,8 35.8 35.8 29,2 29.2 29,2 29.2 29,2 x 2?. 0 22.0 ;>1,5 20.6 20,0 x 27,5 25. l ?3,7 22,6 21,R 

1X 35,8 35,8 35,8 35.8 35,8 1X 29.0 28,5 26.2 27,9 27,6 1X 19,7 19,4 19,0 18,6 1R,3 1X 21.1 20,7 20,3 20.0 19,7 
n 35,8 35,8 35,8 35.8 35,8 2X 27,4 27,2 27,0 26,9 26.6 2X 18,1 17,? 17.7 17.6 17,5 2X 19,5 19,2 16.9 18,7 1A,4 
3X 35,7 35,7 35,6 35.6 35,5 3X 26,4 26,1 25,9 25.7 25,4 3X 17,3 17.1 17,0 16.6 16,7 3X 18,2 18,0 17,8 17.6 17,4 
4X 35,4 35,3 35, 0·-·34. 7 34,4 4X 25,1 24,6 24,5 24.2 23,9 4X 16,6 16,6 16,5 16.4 16,3 4X 17,2 17,0 16,8 16,7 16,5 
5X 34.1 33,9 33,6 33.2 32,8 5X 23,6 23,4 23.1 22.9 2?,6 5X 16,3 16.2 16,2 16.1 16.1 5X 16,4 16,3 16,1 16,0 15. 9 
6X 32,3 31. 8 31,3 30.8 30,4 6X 22,4 22.2 22.0 ?1.8 21.. 6 6X 16,0 16,0 15,9 15,8 15,8 6X 15,7 15.6 15,4 15,2 15,0 
7X 30,0 29.6 29,2 28.9 28,5 7X 21,4 21,2 21.0 20.8 20,6 7X 15,7 15,7 15,6 15,5 1';. 5 7X 14,8 14.6 14. 4' 14.2 14,0 
ax 28,2 27.9 27,6 ?7.2 26.7 ex 20,4 20.2 2 0. 0 19,8 19,6 8X 15,4 15,3 15,3 15,2 15,1 ex 13,9 13.7 13,5 13.3 13,0 
9X 26,2 25.8 25,4 25.0 24,3 9X 19,3 19,1 18,9 18.6 1A.2 9X 14,9 14.8 14,6 14.2 13,7 9X 12,7 12,4 12,0 6,1 2,7 

1ox 23.6 1nx 17.8 !OX 13,2 10X 1.8 

Wet Condition 

PERCENT TOTAL DISTANCE PERCENT TOTAL DISTANCE PERCENT TOTAL Of STANCE PERCENT TOTAL OJ STANCE 

X=O 2 6 8 X=O 2 4 6 8 X=O 2 6 8 X:O 2 4 6 8 
x 35,8 35,8 35,8 35.8 35,8 x 29,2 29,2 29.2 29.2 29.2 x :>2. 0 20,4 19,2 18.6 18,3 x 21,8 16,9 15,8 15.3 14.9 

1X 35,B 35.8 35,8 35.8 35,8 1X ?B,9 28,5 26,1 21.ii 27,6 lX 1R,1 17.7 17,5 17.3 17,0 ; 1 x 14,6 14.4 14,1 13,9 13,7 
2X 35,8 35,8 35,a 35,8 35.8 2X 27,3 27,1 27,0 26,8 26,5 2X 16,8 16.6 16,5 16,3 16,2 , 2X 13,5 13,3 13,1 13,0 12,8 
3X.35,7 35,7 35,6 35,6 35,5 JX 26,3 26,t 25,8 25,5 25,2 3X 16,1 16,1 16,0 15,9 15,8 i 3 x 12,7 12,5 12,3 12.2 12.1 
4X 35,4 35,2 34,9 H.6 34,3 4X 24,9 24,6 ?4,3 24.0 23, 1, 4X 15,7 15.6 15,5 15.4 15,3 4X 12.0 11,9 11,8 11. 7 11.6 
5X 34,0 JJ,7 33,3 32.9 32,3 5X 23,5 23.2 22,9 ?2,7 2::>. 4 5X 15,2 15,1 15,0 14.9 14,6 5X 11.5 11.4 11,3 11.2 11.1 
6X 31,8 31 •. J 30,8 30,4 30,0 6X 22,2 22.0 21. 8 21.6 21.4 6X 14,7 14,7 14,6 14.5 14,4 6X 11. 0 10.9 l 0. 8 10,7 10,6 
7X 29,6 29.2 28,9 28.5 28.2 7X 21,2 21.0 20,8 20.6 20,4 7X 14. 4 14,3 14,2 14 .1 14. 0, 7X 10,5 10,4 10,J 10.1 10.0 
8X 27,7 27,4 26,9 26.5 25.9 BX 20.2 19,9 19,6 19.4 19,2 BX 14,0 13,9 13, B 13.7 13,5 BX 9,8 9.6 9,J 9,0 8. 6, 
9X 25,4 24.9 24.4 23.9 23,2 9X 18,9 18,7 1B,4 10.1 17,7 9X 13,4 13,1 12,7 12.3 5,9 9X 8,0 3,7 2.1 1.5 1.2 

10X 22.5 10X 17,3 10X 2,7 10X l,O 
Snow Condition 

PERCENT TOHL OISHNCE PERCENT TOTAL DISTANCE PERCENT TOTAL nrsT~NCE Pf:RCENT TOTAL DISTANCE 

X=O 2 4 6 8 x~o 2 4 6 B X=O 2 6 R X=O 2 6 8 
x 17,3 17.3 17.3 17.3 17.3 x 17,3 17,3 17.1 1.6.9 16,7 x 16,5 15.7 15,5 15.1 14,B x 15,2 14,? 13.6 13,2 l 2 •·9 

1X 17,3 17.3 17,3 17.3 17.3 1X 16,7 16,6 16,6 16.6 16,6 1x 14. 7 14,6 14,5 14.4 14,4 1 x 12 ,6 12.5 1?. 3 12.2 12.0 
2X 17,3 17,3 17.3 17.3 17,3 2X 16,5 16,5 16.5 16.5 16,5 2X 14,3 14.2 14,1 14.1 14,0 2X 11, 9 11. 8 11.7 11,6 1l. 5 
3X 17,3 17,3 17,3 17.3 17,2 3X 16,4 16,4 16.4 16,3 16_. 3 3X 13,9 13,8 13,J 13.7 13.6 3X 11,3 11.2 l l .1 11. 0 10 ,.Q 

4X 17,2 17.1 17,1 17.1 17.0 4X 16.2 16,1 16,1 16.0 15,9 4X 13,5 13.4 13.4 13.3 13,2 4X I 0. R 10. 7 10,6 10.6 1n,5 
5x 17,0 17,0 17,0 16.9 16,9 5X 15,8 15,7 15,6 15.5 15.4 5X 13,1 13.1 13. 0 12.9 1?,9 ., x 1 0. 4 1 0. 4 10,3 10.2 l 0 .1 
6X 16,9 16,8 16.B 16.7 16,7 6X 15,3 15.? 15,1 15.0 14,9 6X 12,8 12.7 12,6 12.6 12.5 6X 10.1 10. 0 9,9 9,9 9,~ 

7X 16,6 16,5 16.4 16,3 16,3 7X 14,8 14.8 14.7 14,6 14. 5 7X 12,4 12,3 12,3 12.2 12.1 7X 9,7 9.6 9,5 9,4 9,2 
ax 16.2 16,1 16,1 16,0 1r;.9 BX 14. 4 14,2 14,1 14.0 13,B ~x 12,0 12.0 11,9 11. 6 11 • 8 AX 9,1 9,0 8,9 8.7 8.5 
9X 15,8 15.7 15.6 15.5 15,3 9X 13,7 13,6 13.4 13,2 12,9 9X 11,6 tt,5 11,4 11.1 t n. s 9X 8,3 7.5 3.6 2.1 1 ,5 

lOX 15.0 1ox 8,7 lOX 7,2 l 0 x 1,2 

* Modified/heavy crane moved to rear of. truck. 



Primary Roads 

X=O ? 6 R 
x ;11.2 31.? 31,2 31.2 31.2 

1 x ,11 • 2 :i 1 • ? :s 1 , ? :11 • ? ~ 1 • ? 
?X :11.? 31.? 31.? 31.? 31,? 
:ix 31.2 31.t 31,l 31.1 31.1 
4X 31,0 31.0 30,9 30,7 30,1 
'ix ;rn.o 29,8 29.'>···?9.3 20.0 
6X 28.5 28.2 ?7,7 ?7.J 26,9 
7X ?6,6 26.3 ?6,0 ?5.7 ?5,4 
AX 25,2 ?4,9 ?4,7 ?4.4 24,n 
9X ?3,7 23,4 23.l 22,A 2?,? 

1DX21,7 

PFRCfNT T0TAI DiSlftN~l 

x=n 
31,2 

1 x J1. 2 
2X 31,2 
Jx:11.2 
4X ·31,0 
5X ?9.A 
6X ?8.l 
7X ;>6 .1 
AX 24.7 
9X ?3,0 

JOX 20,8 

2 
31. 2 
31. 2 
31.? 
31 • t 
31. n 
29,6 
27.7 
25 ,·R 
24. <; 
2?.7 

31.2 
31. 2 
31. 2 
31.1 
30.7 
29.3 
21.2 
25.5 
?4.2 
?2.3 

6 
31. 2 
31. 2 
31. 2 
31 .1 
3(1, 4 
?9.0 
26.8 
?5. :i 
?3.8 
?1. 9 

A. 
31.? 
31. 2 
31.? 
31. o 
3 n .1 
?A,6 
?6,5 
25,0 
21,4 
21 ,3 

PlRCFNT TnTAL n1STINCl 

X=O 2 4 6 
x 11,0 11.0 11.0 16.9 

1X 16.8 16.7 16,6 16,6 
?X 16.5 H.5 16,4 16.3 
lX 16,l 16,0 16,0 1~.9 

4X 15,H 15.H 15,7 15.7 
5X 15.6 1~.A 15,6 15.6 
6X 15.5 15.~ 15.4 15.4 
7X 15,3 1?,3 15,2 15.? 
ex 15,l l?.1 15,n 15.n 
QX 14.9 14.8 14,A 14.7 

111x 14,3 

f\ 
16,9 
16,6 
16.? 
15, A 
1 '5. 7 
15. ~ 
l.5. 3 
15 .1 
14.9 
H.5 

* Modified/heavy crane moved to rear of truck. 

Table Bll 

Speed Profile for German MAN, 10-ton Cargo Truck, 8x8/Kasbohrer Flatbed Trailer* 
for l!IMO West Germany Study· Area 

Secondary Roads Trails 

Dry Condi ti on 
Pf flCF•" TOHI ll!Sl ftNCE 

x=n 2 6 
?5.3 2?.3 ?5.3 ?5,3 75,3 

lX ?5,1 24.7 ?4.4 ?4.? ?1,0 
?X ?3.7 23,3 ?3,0 ?2,7 ??,5 
.n ?2,_l 22.1 21.9 21. 7 21.4 
4X ?1.2 20,9 ?0,7 ?n,5 20,4 
5X ?0.2 20,P 19,9 19,7 19,6 
6X 19.4 19,? 19,0 18,8 1A,6 
7X 18,5 1n.3 18,1 18.0 17,9 
nx 17,7 17.o 11.? Jl.4 11.2 
OX 17.U 16,H 16.5 16,3 16,0 

!OX 15,7 

X=ll 6 II 
x 16.11 16.0 16.n 1'>.4 14,7 

1 X 1 4 •. l 1 4 • 1 1 3 , 9 1 :l • H 1 1 , 6 
?X J:l,'> 1,j,S J:l,O 1?.9 ]?,6 
1X 1?,4 l?.2 1?,1 11.9 11,7 
4X 11.5 11.:l ll.? 11.0 ln,9 
~X 10.H 10.7 10.6 10.5 111.4 
6X 10.~ 10,? 10,? 10.1 10,1 
7X 10.H 1U.O 9,9 9,9 0,8 
HX 9.tl 9.B 9.7 9.7 Q.7 
9X 9,6 9,6 9,5 9,3 0,2 

J I) x 9. 0 

Wet Condi ti on 

X=O 
x ??.3 

1 x ?5 .1 
?X 23.5 
:) x 7?.? 
4X 20,9 
?X ?O. II 
t;X 19. 2 
7 x 18. 3 
AX 17.5 

? 
25.3 
24.7 
?3.1 
22. n 
20. 7 
19.8 
19.0 
1H,l 
17.3 

4 
?5.3 
?4.3 
2?.H 
?1. 7 
zn.5 
19,7 
1A,8 
17,9 
17.2 

6 
?5.3 
?4.0 
22.6 
?1. 4 
?11,3 
19,? 
1H.6 
17.8 
1 7. 0 

A 
25,3 
2.1. 8 
22.4 
21.2 
2n.1 
1•.3 
1 A ,4 
17, 6 
16,9 

9X 16,7 lo.5 16.2 15,9· 15,6 
10A 15.3 

P~RG~~T TOTAL n!SlANrF 

X=O 
1 4. :l 

IX 12,7 
? x 11. /l 
.ix 11. 2 
4 x 1 0. () 
<; x 1 n. I 
6X 9.B 
n 9.<; 
AX 9,3 
9X 9,1 

11JX 3.7 

? 
14.? 
l2.5 
11 • 7 
11.1 
1 fl. 4 
1 ll. 0 

9.7 
9.? 
9 ,3· 
H.9 

13. 5 
1 2. 4 
11. 5 
11. o 
10,3 

9,9 
9. 7 
9,4 
9.3 
A.A 

6 
13. ! 
1 2. l 
11. 4 
1 fl ,8 
1 (I,? 

9.9 
9.6 
9.4 
9,? 
n.1 

8 
l :l, 0 
1?,0 
11 • 3 
1 n. 7 
1n.2 

9,8 
9,6 
\). 4 
9,? 
A,5 

Snow Condition 

PERCENT rnT~l OiSTftNCb 

X=O 
x 1 7. 0 

lX 16,6 
?X 16,3 
.1 x 16. [) 
4X 15.6 
"x 15. 1 
6X 14.7 
7 X I 4, 4 
RX I 3. 9 
9X 13.? 

1 n x 1?. 1 

2 6 R 
17.n 16,9 16,A 16,6 
16.5 16,5 16,4 16.4 
16.3 16.2 16.? 16,l 
16,11 15,9 l~.H 15,7 
1?.5 15.1 1f>.3 1"5.2 
1~.0 14.9 14.9 14,A 
14.6 14.6 14.5 14.4 
14 • .3 14.2 14.1 11.n 
U.7 13,6 Ll.5 l:l,4 
13.1 1~.9 1?.6 1?.4 

PfRCFNT TOTAi OISTAN~l 

x =" " 14.'> 14.? 
1X l?.ll 12 • .6 
?X 11,H 11,/,. 
n 11.1 1J.n 
4X 1n.'> tn.4 
•; X 1 0. II 1 fl, fl 
6X 0.7 9,7 
7X 9.5 9,4 
>!,<; 9. 3 9. 2 
•)X 9, fl M. 9 

!OX A.'l 

4 
Ll; 6 
t?.3 
11.'1 
1 o. 9 
to. :i 
9:9 
Q. 6 
9. 4 
9,? 
A.B 

6 
U.2 
1? .1 
11. 3 
1 fl. 8 
1 (J.? 
9.8 
9.6 
9.4 
9.2 
H,7 

!l 
l .1, I) 

l 1 • q 
11. 2 
10,6 
Jn. 1 

Q. /l 
~ ,r; 
q .:i; 

q .1 

Off Hoed 

X=fl 2 4 
?4.ll 20.t lH,A 1H,1 

lX 17.~ 16,9 16,5 16.2 
?X P5.7 1~1.'-l 15.~ 15.? 
:l x 1 4 • 9 14 • 7 1 4 • 6 1 4 .• 4 
4X 14.1 14,0 13,8 13.6 
5X 13.3 13.1 13,0 12.R 
6X 12.~ 12.3 12.2 1?,1 
7X 11,8 ll.6 11.'> 11.J 
AX ll.ll lll,f1 10,6·1ll.4 
9X 10,1 7,1 2,8 1.R 

lOX 1.1 

I\ 
17.7 
15. q 
1 5. I) 
1 4. ,l 
U,5 

1? ·" 11. 9 
11 • 1 
111, 3 

1 .1 

X=O 4 6 8 
x 15,6 12.• 12.1 11.7 11.5 

1X 11.3 11.1 11.0 10,8 1.0.7 
?X 10.'> 10.4 10,1 111.1 10,0 
1X 9,9 9,H 9,7 9.5 9,4 
4X 9,3 9,2 9,1 9,0 R,9 
5X q,9 8.R 8,7 8,6 A,5 
6X A.5 H,4 R,:l 8.3 R.? 
7X 8.1 8.P A,O 7.9 7,8 
BX 7.7 7.5 7,4 7.:l 7,1 
9X 3,6 ?,l 1,5 1.1 0,9 

!OX 0,8 

PFRCENf TOTAi nrSTANC~ 

X= II 
14. 7 

.1X tl.• 
?X 11.3 
.IX 111. 7 
4X 10 ,4 
5 X 1 0. II 
6X 9.6 
7X 9,? 
AX A.5 
9X 7,4 

l llX 1. >J 

2 
13 .1 
l 1. !l 
11.? 
111. 6 
1 II .. I 
9,~ 

1.J.r1 
9. 0 
I\, 4 
4. fl 

4 
12,6 
11. 7 
1 i. o 
10,6 
1 o.? 

9,9 
9,4 
H,9 
A,2 
?,4 

6 
12. s 
11. 6 
111. 9 
10.5 
1 0.? 

9. fl 
9.3 
fl,ll 
II.fl 
1. 6 

R 
1? .1 
11 • 4 
1 0 , /~ 

1 0. 4 
1n.1 

9,7 
9,? 
q,7 
7,R 
1.? 



Primacy Bonas 

x=n 
x ? 1 • 6 ?1 • ,, 

1X ?1.6 21,A 
?x ?1.6 21 .I> 
.>x ?1.6 21,6 
H?l.421,4 
'iX?1 .. 12J,? 
~x 20.A. ?11.7 
7X ?11,1. 19,9 
~x 19,3 t'I.? 
9X 1R.7 18.6 

111 x 17. 8 

6 
~' 1 • r, ? 1 • (> 

21.6 ?1.(> 
21 .6 ?1 .6 
? 1 .• 6 ?l." 
?1. 4 ?J • 4 
?1.1 ?1.11 
? fl. 6 'J II. 'j 
1 Q. >1 l 9. 6 
1 9 .1 19.11 
1 R,5 lb.4 

A 
?1 • 6 
21 • 6. 
21. 6 
21. 5. 
21. ~ 
? n. o· 
?n,J 
19,S 
l R ,o 
1n.1 

PERCENT TOTAL llTSTANCb 

X=D 2 4 6 
?l.6 21.I> ?1.6 ?1.6 ?1,6 

lX 21.6 21,6 21.6 ?1.6 21,6 
_?x ?1.o 21.0 ?1,6 ?l ,6 21,6 
lX 21.6 21.6 21.5 ?J.? 21.5 
4X ?1.4 21.4 21.4 ?l.3 ?1,3 
sx 21.? 21.1 ?1,ll ?11,Q 211,7 
6x 211.6 211,5 ?n.J ?II.? ?n,11. 
7x 10.~ 19.l 10.5 19.4 10,2 
RX 19.l 19.n 18,Q 1A.7 18,5 
OX 18,4 lH.? 111.1 17.9 17,5 

1nx 17.2 

P~RC~NT fblftl nrSIANCb 

X= fl 
x 16.9 

1 x 1 4. ,j 
?X 12.5 
1X 11.7 
·lX 11. 3 
5X 11.1 
6X 10•9 
1x in.n 
>1 x· 1 n. l 
ox 1n.5 

1 fl x l n. 3 

6 
16.9 1A.9 1".J.6 
1.4.tl 1~.6 1.1.1 
1?.? 1?.l 11.9 
11.6 11,'3 11.4 
11.? 11.? 11.1 
11 , IJ 11 , 0 1 l , II 
11'.9 111.9 lll.9 
lP,H 111,8 11J,B 
10.7 111.6 tll.6 
1 (I.~, 1 fl.? 1 li. 4 

H 
1 4, A 
\?,7 
11.8 
1t.3 
11 • 1 
11 , II 
111,9 
l n. 7 
1 n. 6 
1 n. 4 

Table Bl2 

Speed Profile for Lockheed TDW90Jl.!, 10-ton Cargo Truck_,_ 8x8/M345 Flatbecl. Trailer 
for !!IMO West Germany Study Area 

,\=II 
x 1~.5 

1 x 1 7. t1 
?x 17,8 
Ix 17. 7 
4X 1/,4 
')X 16.9 
AX I 6, 3 
7X 15.A 
AX 1'5,? 
ox 1 4. !'> 

J.llX 13.6 

Secondary Roads 

? 
1 I· .• 4 I fl• 1l 1 7 .. 9 
l/,R 17.d 17.JI 
17,R 17.7 17.7 
11.7 17,6 17.6 
11.3 17.? 17.l 
1 f>. A 16. 6 1 h. '> 
1 n.? 1".1 11 .. fl 
1 ~). 6 1 f).? 1 ';. 4 
15,P H,9 14.1' 
14.3 14,2 14.[J 

17.9 
17,H 
17,7 
I 7, 5 
1 1. n 
J6. 4 
15,9 
15 .3 
14. i 
U,8 

PERCENT TllTAI Oi~HNCF 

X=U ? 4 6 8 
x 17.7 17.7 17,7 17.7 17,7 

IX 17.7 17.7 17.7 17.7 17,7 
2X 17.7 17.7 17.7 17.7 17,7 
1X 17,6 17.6 17,':i 17.5 17.4 
4X 17,3 17.? 17,1 17.11 16,0 
sx 16,8 16,6 1f,,5· 11 .. 4 1<1.? 
6X 16.J 16.11 l':i.H 1~.7 15,6 
7X 1'5.5 1?.4 15.3 15.2 15,1 
HX 14,9 14,H 14,7 14.6 14,4 
9X 14,3 14.l 14,11 13.H 11,6 

1 0 X I J, 4 

Trails 

Dry Conditjon 
Ptl7f'l-11T Tr 1 lfll 11l<;lhNr:t-

x=u ? ~ H 
?l,5 ?1.<l ?ll.>I p;,7 lA,11 

1X 17.7 17.? 16.7 1n.? 15,H 
? X 1 ? • 4 1 ~ , II 1 4 , (; 1 4 , 3 J 1 , 9 
IX 1 l.~ 1:1.~I l:l,11 1c.H J?,':i 
1X 1?.2 ll .9 11.6 11.4 11.? 
':ix 11.n 111,9 tn.7 111.6 1n,5 
r,x 111.4 111.:1 111.? 111.1 111.n 
7X 111,0 9,9 9,H 9.H 0,7 
Rx 9.7 9.11 Q.? 9.5 Q,4 
qx 0,4 9,3 Q,2 Q,1 A,9 

I II X H. H 

Wet Condition 

PFRCENT T~TAL lll~TANCb 

X=l1 2 4 6 H 
x 1?,6 12.~ 12.4 12.? 1?.1 

1X 1?,11 11.7 11.4 11.2 11..0 
2x 111,H tn.7 111,6 111.4 
1 x 1 0 • 2 111 • 1 9 • 9 </ • 8 
4X 9,6 0,5 9,4 9,4 
sx 9,? 9.? 9,1 9,1 
6X H,9 8,9 8,A H,R 
Jx B.7 H.6 A,6 8.5 
BX A.4 R.3 A.J H.? 
QX A,1 e.n 7,9 7.H 

111x 3,6 

10.5 
9,7 
9,3 
9,11 
A,7 
A,4 
R,? 
7,7 

Snow Condition 

x:n ? 6 8 
X t:S.l 1?.7 11.S 11.1 {1,0 

1 x I 0 • 9 1 II • f\ 1 11 • H 1 I> • 7 1 n • 7 
?X J(J,6 11',6 1H,6 10.6 JO,? 
IX 111.5 111.~ 111.5 111.S 111,':i 
4X ti1."i lll.~> 1fl.4 10.4 111.'1 
<; X 1 n .'I 111 • :1 1 11 • 1 1 II • :l 1 II , 3 
6X Jll.3 111,? 111.? 1·11,? 10,1 
7 X 1 0 , l l 11 • 1. 1 11 , II 1 \) , II 9 , 9 
RX 9.9 4.H Q.R U.R ·q.7' 
QX Q.7 9.f 9.~ 9.4 ry.;~ 

t n x 4 .1 

X=ll 
9,9 
9.R 
9.3 
8,9 
H.6 
A,.< 
A .1 
7.h 
7. 6 
7. :1 
.l, 4 

? 
. 9. (j 
9./ 
9,? 
R, R 

h ·"" 
H • .-~ 

H. 11 
7.H 
l.i:, 
1 •. l 

9.9 
9.6 
9,1 
A,7 
R,5 
A,? 
H, 0 
7.7 
7.':i 
7.2 

,, 
9.9 
9,? 
9.n 
H.7 
H.4 
I\. 2 
7.9 
1.7 
7.4 
7 .1 

H 
9,9 
9,5 
>1, 9 
R. 6 
R,4 
H, 1 
7,9 
7. 6 
7,4 
7,0 

Off Road 

X =II ? 
X ? 4 • .~ ? 1 • f1 1 O • A 1 Ii • 7 1 A • n 

IX 17,'i 11,? 16.U H,? 16,? 
2X 15,R 1'>.r, 15,:> 1?.n l·l;H 
JX 14,6 14.4 H.J 14.1 14,11 
4X lJ,H 1J.6 JJ,1 13.~ 11,l 
5X 1?.9 1?.H 1?.6 12.4 J?,? 
r,x ·12.n 11.<J 11 .• 1 11.? 11.1 
IX ll,? 11.1 10.9 10,8 111,6 
AX 10,5 111,3 111,1 Y.9 9,A 
9i 9,6 9.2 A.A 3.1. 1,9 

J 11 I 1. 4 

Pl RGFNT Tf>Tftl ~ll!Sf~NCE 

X=ll 2 
x 13.!°> 11.? 111,3 

1X 9.J 9,1 9,0 
?X 8,6 R.5 R,4 
.3X 8.2 fl.1 8,1 
4X 7,9 7,H 7,H 
5X 7.6 7,6 7.5 
6X 7.4 7.3 7,3 
7X 7.1 7,1 7,0 
HX 6,9 o.~ 6,7 
QX 6.4 ~.~ ?.S 

l n X 1 • II 

6 
9.9 9,5 
8.9 8,7 
0.4 ~.J 

o.n 7,9 
7.7 7,7 
7.5 7.4 
7.2 7,2 
7. [I 6. 9 
6,7 6,6 
1. 1-· .1. ·x· 

PHlCH.T Tllfhl fllSTANr.f-

x 
lX 
?X 
:ix 
4.X 

'i' 
6X 
7X 
BX 
9X 

1 n x 

X =II 
9.7 
~.7 

8,1 
7,A 
7. 'i 
7. 3 
7.1 
6.9 
6.6 
?.4 
o. 7 

0. fJ 
11,4 
s.n 
7.7 
7. 1 
7." 
7 "' 6,8 
6 •. I 
1. 2 

h.H 
A. :s 
7.9 
7.6 
7.4 
l.? 
7. u 
6,7 
~) • H 
I • H 

f\ 
~. 7 
R,2 
7,9 
7,6 
7,4 
7,? 
7,0 
A,7 
·1. 7 
~. f\ 



Primary Roads 

P~RCE~:l TOTAi ll l q ANG~ 

);:ll 
x ,;n .? 

1 x ;50. 2 
n :in .2 
1X :rn.2 
4 x ;rn • 1 
~lX 29.2 
1,x 27.9 
7X ?6. 11 
8X 24.7 
9X 23.3 

J !IX ?1.4 

? 
30.? 30.~ 
311.2 30.2 
30 •? 3<l•o ;> 
30 .? 30.1 
311. 1 .IO, 11 
29,fl ?R,H 
27 • ., 27 .1 
2?.7 ?5.4 
24.~ 24,2 
2J.O 2?,R 

:\II,? 3 0, 2 
311, 2 ;in.?. 
:lU.? 30 0 ? 
30.t 30,1 
?9,ll 2Q.5 
?f<.~ ?A,3 
?6.H ?6,4 
25.? 24,9 
23.9 ?3.6 
?2.4 21.9 

PERCENT TOTAi nISlANC( 

X=O 
X JO,? 

.1 x J 0. 2 
2X .30. 2 
3X :rn.2 
4X ,\0,1 
~x ?Q,1 
6X 27.5 
7X 25,6 
8X ?4.J 
9X 22.7 

lllX 2U.5 

x=n 
x 16.9 

1X 14,6 
?X 13,8 
3 x 13.6 
4 x 1 3. 4 
5X 13.3 
r,x 13. ;> 
7 x 13, I) 
nx 12,9 
9 x 1?. 7 

1 11 x 1?. 4 

2 
311.? 
30.? 
311.? 
311.2 
.30. l 
28.A 
21.11 
25.3 
24.fl 
2?.3 

? 

Jo.;> 
3n.2 
:10. 2 
Jn. 1 
29.9 
28.6 
?6.6 
?? • 11 
?3,H 
??.O 

6 
3 fl.? 
3U.? 
:lll .2 
30.1 
?9.6 
25.3 
?b.2 
?4.8 
?3.4 
?1.6 

8 . 
30,2 
3 n. 2 
Jn.2 
3 n .1 
?9,3 
28. 0 
?5.9 
24.5 
23,0 
?1 .1 

16.o t6.'J 1~.~ 1~.n 

14.J 14.1 14.0 13,Q 
13.7 13.7 13.6 13.6 
1J.5 13.~ 1~.5 13,5 
13,4 13.• 1J.4 1~.3 
lJ.3 13,3 13.? 13,? 
1:1.2 13.1 13,1 11.1 
13.0 13.0 12,9 1?,9 
1?,R 1?,ll 1?,8 1?,R 
1?.7 1?.7 1?.0 1?,5 

Table Bl3 
Speed Profile for German MAN, 10-ton Cargo Truck, 8x8/M345 Flatbed Trailer 

for HIMO West Germany Study Area 

Secondary Roads Trails 

Dry Condition 
PFRGE:NT TOTAL 'llSHNf'.1-

X=n ? 4 6 n 
x 24.6 24.6 ?4.6 ?4,6 24,6 

IX ?4.5 24,1 ?3.9 ?j,6 ;>3,4 
?X ?3,2 22.9 ??,6 ?2,4 2?,? 
1X 22,0 21.9 ?1,6 ?1.4 21,1 
4X ?0,9 20.7 ?O.~ ?11,3 ?fl,1 
sx 19.9 19.~ 19.6 19.5 19,J 
6X 19.1 lR,O 1R,7 1f•.5 l~.4 
7X lA,? lH.O 17,9 17.R 17,6 
RX 17.5 17.4 17,3 17.1 17,11 
9X 16,H lb,fi 16,3 16,0 15,8 

111 X I 5. 4 

P~RCENT TOTI!. nlSTAN~F 

x=o r, 
x 16,D 16,0 1S,A 1~.J 14,6 

1x H.3 14,11 n.n 1.l.7 11,5 
?X 13,4 13.1 1?.9 1?.ll J?,5 
11 1?,:l 1?.1 1?,11 11.ll 11,7 
4X 11.5 11.3 11.1 11.0 1n,n 
~>x tn.7 1f1.6 1n.~> 10 .. 4 lfl.3 
6X 10,3 lfl,2 111,1 1fl.l 111,0 
7x 10.0 9.9 9,Q 9.H 9,8 
AX 9,H 9,7 Q,7 9.7 9,6 
9X 9,6 9.~ 9,4 9,3 9,1 

1 11 X 9. II 

Wet Condition 

PFllGFNT T11H1 lllSTHlr.f 

X=O 
?4.6 

1X 24,4 
?X ?3.0 
1X 21, 9 
'1 x ?O. 7 
5X l Q, 7 
l\X JA,9 
7 X 1 R. !I 
RX J7.2 
QX 16,5 

1nx 1<>.l 

2 
24.6 
24 .11 
2?.7 
21. 7 
20. 4 
19.6 
111. 7 
17.R 
17.l 
H.? 

4 ,, 8 
?4.6 ?4,6 24,6 
n.1 ?3.? ?3.2· 
2?.4 ?2.2 2?,0 
?1.4 ?1.1 ?0,9 
?O,;I ?ll,1 J0,9 
19,4 19.3 ]9,1 
1R.'i 1(<,3 JR,1 
17.7 17.5 17,4 
17.IJ 16.11 11\,7 
16.n J'J.7 15,4 

PlRCE~T TnTAL lllSTftNCF 

x= II 
x 13.7 

1X 11.9 
?X 11.3 
.IX \I). 7 
4 x l n. 2 
'iX 9, H 
6X 9,5 
7X 9,3 
AX 9 .1 
9X H.R 

tox .1. 7 

2 4 6 " 
lJ.6 ]:l,\ \?.5 12.2 
11.P, 11.1 11.'J 11.,4 
11.? 11.1 10.9 ]0,8 
10,6 111,'J 1U,4 ]0,3 
10.1 111.n 0,9 9,9 

9,R 9,7 9.6 9,6 
9.5 9.~ 9.4 Q.4 
9.~ 9,J 0.2 9,2 
9.1 9.fl ~.U A.Q 
8.7 R,6 H.4 A,3 

Snow Condition 

PbRGENT TOTIL q(STANCF 

x = 11 
13,? 

1 x 1 3. 0 
?X 12.7 
.\X 1?,4 
'1X 1 ?.2 
'ix 1? .1 
6X 11.9 
7x 11.6 
f\X :11. J Q. 1 0. q 

1 11 x 4. 4 

2 I\ R 
13, l Ll. 1 1.l. 1 1 :l, 1 
1?,9 l?,9 12.R 1?.7 
l?.6 1?.6 1?.'> l?,5 
1?,4 1? •. l 1?.j ]?,? 
1?.? 1?.1 1?.1 J?,1 
12.1 J?,11 1?.n 1?.n 
lJ •. 9 11 • H 11. l l 1 , 7 
11." 11.? 1),4 l1.4 
11.? 11.1 11.1 11,ll 
10.n i.n.7 1n,., 1n,4 

P~RCENT TOTAi OISIANtl 

X=n ? 4 6 R 
X 12.4 lJ.? 11..1 1J.0 10.9 

1x ln,s 10.e 10.6 tu.~ 10.~ 
2x 10.2 10.1 1n.o a.9 a,11 
1X 9,7 9,6 9,'J 9,'i 9,4 
'1~ 9.~ 9.3 9.~ ~.2 Q.1 
'iX 9,] 9,U 9,0 9.0 R,9 
~X R.O A.~ R.B 11.11 R.7 
7X R.7 H,f A,A H.~ 9,5 
~X R,4 1<,.< H,I H,? 1J,2 
'lA q.] n.11 7.•l 7.M 7.6 

1 !l x :~. ~ 

Off Road 

PLNC~NT TOTAL fllSTftN~l 

y: I} 
x ;>:l. ;5 

1X J7,l 
?x 15.? 
.ix 14. 7 
4 x .1 3. 9 
5 x 1 5 .1 
r,x 12 .. 1 
7X 11.6 
AX 10.H 
9X 9,9 

1 n x 1..1 

2 
19. 6 
16.6 
1~.3 

14 .5 
13,R 
12,0 
l?.? 
1 J.? 
10.6 
7.n 

4 (, 
1R,5 1 I. 9 
1A,3 16, I) 
]';. l 1 '>.II 
14,4 14.2 
1 .) , A 1,;. 'I 
1?. H 1(J.6 
1?, II 11, 9 
11 .. l 11.1 

8 
1 7. 4· 
1 'i' 7: 
11,8 
14 .1 
1:1 •. 1 
1?.5 
11. 7 
1 t. 0 

10,4 10,3 1n.1 
?.A 1.A 1.:1 

PERGF•T TOTAL n1SlftNr~ 

X=ll 
x 1?.? 

lX 10.7 
?X 9. A 
:ix 9. 2 
4X H.6 
5X A,? 
6X 7.9 
7 x. 7. ~ 
BX 7.1 
9X 4,4 

inx n,R 

2 
12. {· 
1 {I.? 
9.7 
9.0 
B.5 
H, 1 
7, fl 
7. r; 
7. fl 
?.3 

4 0. 

11.7 11.J 11,0 
1n.:i 10.1 10.n 
9.~ 9.4 9,3 
R,9 H,H A,7 
A,4 H,3 A0 3 
tt,o n.o 7,9 
7,7 7.7 7,6 
7.4 7.:l 7.2 
o.9 1,, 7 6.5 
1.'i J.? 1.0 

P~RCENT TnTAI lllSTAN~~ 

X =II 2 
X 1 l • 7 11 , J 1 1 • II 1 t< , 7 

1• 10.J 10.1 9.9 9.7 
?X 9.5 9.J 9.? 9.? 
IX 9.0 4,0 A,9 H.A 
4X A.7 A.6 ~.5 U.~ 

'ix A.3 u.? A.? H.1 
l\X H.fl 7,9 7,A 7.7 
7X 7.6 7.S 7,1 7.~ 

RX 7.1 7,fl 6,6 6,f) 
9 X 1 , 1 1 , ,I 1 , 0 11 , 9 

1 n x o. 7 

1 ". 5 
Q,o 

'" 1 A,A 
A,4 
A.O 
7.7 
7,? 
? • n 
fl. 7 



Prjmary Roads 

~:II ? H 
X ,\5.A J~.f1 .~S.9 ~~.H J~.A 

1X 35.7 J~,7 J~,6 1~.6 35,6 
?X J5,6 35.~ J5.~ ]~.5 35.5 
1X J5.5 3~.~ J5.5 1~., J5,5 
4X J5.5 35.4 J5.1 34.A 34.5 
51 34.2.34.n 3J.A 33.4 3~.n 
6X 32.5 3c.1 .\1,q 11,4 31 .1 
7X 30.A 30.~ 30.? 30.0 29.6 
RX 29,J 29.11 ?H.6 2A.2 27,6 
9X 27.1 26.7 ?6.? ?5.7 25,0 

1ox ?4.3 

PFllGENf TDfhl. DISHNCF' 

X=ll 2 
X 35,8 3~.P 

IX 35.7 35,7 
?X 35,6 35.6 
.'IX 35.'> 3'>.~ 

4X 35,5 3•,_3 
5X 34,1 33.R 
6X 32.2 31.8 
7X 30,5 311.2 
RX 28,R 28,4 
9X ?6,? 2~.7 

tnx ?3.l 

X=O 

4 6 
;;5.R 3'i.8 
:i?. 6 3'>. 6 
35.IJ ~~.? 

J5.>) J?.5 
35,11 34.7 
J3.5 .'l.'l.1 
31. '> 31.·1 
29.9 ?9.6 
27.9 ?7.4 
?<;.? ?4.6 

:11;. 8 
35,6 
,\5. 5 
35,5 
34,4 
3?,6 
30,R 
29,3 
?I\. 8 
23,9 

6 B 
x 17,5 

lX 17.? 
?x 17.4 
:1x 1. 7. 4 
4 x I 7, 4 
?X 17, 3 
6X 17,3 
7X 16,9 
I\ x I 6. 4 
q X 16. II 

17,5 17.5 17.5 17,5 
17.~ 17,4 17.4 17.4 
17.4 17.4 17.4 17,4 
17.4 17.4 17.4 17,4 
17.• 17.4 17.4 17,3 
l I • ,\ 1 7 • 1 1 7 • J 1 7 , 3 
17.2 17.2 17.1 17,0 
16,R 16.7 16.6 16,5 
16 • .'l 16.3 1f>.2 16.l 
1~.9 15.R 1'>.7 15,4 

1 nx 15.? 

Table Bl4 

Speed Profile for TARADCO:.! HJ.lTT, 10-ton Cargo Truck, 8x8/M345 Flatbed Trailer 

for HIMO \iest Germany Study Area 

X=O 
x ,\ 0. 2 

IX ?9,9 
~x ?9.J 
lX ?R,2 
H c6.9 
'ii ?5.4 
6X ?4.3 
7X ?3.1 
11 x 21 • 8 
9X ?0.5 

l 11 X 1 8. 7 

Sqconaary Roods 

? A It 
3o.? Jn.? 311.? Jn,? 
29.7 29.6 ?9.5 ?9.4 
29.1 ~H,9 ?H.7 ?A.4 
27.9 ?7.7 ?7.4 ?7,? 
?6.6 2A.:~ ?6.0 25.7 
?~.? ?4.Q ?4.7 ?4.5 
24,11 ?1,A ?J.6 21,3 
2?.H ??.6 ?2,3 2?,1 
21.5 21,? ?1.11 20.7 
20.? 19.9 19.':) 10.1 

PERCENT TUfAl DISTANCE 

X=O 2 8 
JO.? JO.? 30.? 30.? 30,? 

1X 29.Q 29.7 29.6 ?9.4 29,4 
?X 2Q.2 29.1 2R.A ?H.6 ?q,3 
lX ?8,1 27.U 27.6 ?7.l ?7,0 
4X ?6,7 26.4 ?6,1 .?.,.8 ?5,5 
5x 25.2 2.,.u ?4.R ?4.5 24.3 
6X 24.1 23,H 23.6 ?3.3 21,1 
7X ?2.R 22.6 ??.3 ?2.11 21.8° 
RX ?1.5 21.? 20.9 211.6 ?0,3 
n 20.0 19.7 J9.4 19.l 1'1,6 

JllX 18,l 

P~RCENT TPTAL Dl~TANCf 

X=n ? 4 6 
x 17.5 17,5 17.5 17.4 

IX 17,3 17.3 17 .. ~ 17"1 
?X 17.? 17,? 17.? 17.? 
.I X 1 7 • ? 1 7 • 1 J 7 • l I 7 • 1 
·IX 17.11 17,11 16,o 11 •• 11 
'ix 16.? 16.4 \6.1 16,2 
fi); 15.9 1~>.lt ]'l.l ,~,.6 

7 x 1 lj • 4 1 5 • :1' 1 'i • ? 1 ., • 1 
11' 14,R 1.4.7 14.'i 14,4 
'-J x 1 4 • 1 1 :~. 9 1 .i. 7 1 ,, • 4 

1 (l x 7. q 

H 
17,4 
17. 3 
17,? 
I 7. 1 
11\, 7 
1 (,. 0 

l'i ·" 1s.11 
1 4.? 
I :1, 1. 

Trails 

..Do:. Conditl on 

X=fl ? ti 
X ~?.II 2~.fi ~1.Y ?l1.8 ]Q.tt 

1x JR.? 17.? 16.o 1r,.1 15,R 
2X -1'5.5 1~.? _p:;.n 111.H' 14 1 4 
1X lJ.l 1?.1 ll.4 111.R 10,3 
4X 9,.9 o.~ 9.~ 9.fl ~.R 

~I H.6 H.'i 11.J H.? R,1 
6X 7.9 !.~ 7.H 7.7 7,6 
7X 7.5 7,'i 7.4 7.J 7,3 
AX 7.2 7.? 7,1 7.1 7,1 
9X 7.U 1.n 7,n 6.9 li,9 

111 x 6." 

Wet Condition 

PFRC[~T 10TAJ n!STANCF 

X=ll 
x ?? • ii 

1. x 15. 4 
?X 13.6 
lX 11.4 
4X 9,1 
5 x 8 .. 1 
6X 7,6 
7X 7,3 
AX 7, 0 
9X 6.R 

\DX J,3 

Snow Condition 

x =II 
x J 6. 6 

1 x 13. 8 
?x I?,? 
lX In.? 
1 x i1. 7 
I} x 7. 9 
6 x 7. 4 
7. 7. 1 
fL\ 6 .. 9 
ox 6.7 

·inx 4.o 

? 4 
19,7 JA,3 
15,11 14.7 
Ll,;1 13.n 
10.7 JD.? 
~.9 H.7 
e. o 1. 9 
7.~ 7.4 
J.? 7.? 
7. II 6 • 9 
6. II 6. 7 

6 
1 7. II 
14.J 
1?. 7 

9,H 
11.'i 
7.H 
7. 4 
7.1 
6.9 
6.7 

II 
16,0 
1 4. D 
J?,J 
9,4 
n.3 
7,7 
7,3 
7. 1 
6,9 
t;,I\ 

2 
1?. (} 
1 :~ • r) 
1 l • 11 

1 ;J • n 

4 Ii H 

7.i< 
7 .1 
7. 11 

J'i,'i 14.7 14.1 
11.? 12.9 l?.~ 
11.7 11.5 11.? 
q. f) 9. 2 ~. C) 

R. ~ B.1 n.n 
7.o 7.6 7,'i 
7.1 7.2 7,1 
7. 11 7, fl Ii. 9 
fl • ·~ ti • ~i f.t. A 
f.. fi ti. 6 A•'; 

Off Road 

x = (! 
X JO.? ?6.7 

1X 2?.6 2?.1 
?X ?0,11 19,f· 
3X IA.J 1~.11 

?~. !l 
/1. 6 
19.? 
1 7. H 

I< 
?;1.11 2:1.1 
?J. II 2 0, 5 
1 Ii .8 
1 7." 

4X 17.l Ill.II 1f,.4 16.n 
')) 15.:1 14.'i 14.5 
6X l~.J 13.U 12;6 
7X ll.4 11,1 111.H 
RX 10,11 9.A 9.'5 
ox A.7 6,4 ?,7 

1111 1.1 

1 4 • 1 
1?.? 
111. b 
9.2 
1 • ll 

1 R,? 
11.1 
I 'i. 7 
l 1, 7 
11, A 
10,3 

9,0 
1 • 3 

PfRCE~T TOTAi n1SJANC[ 

X=O 
X ? II, 4 

1 x 1?. 9 
?X 11,7 
~ X 11 •II 
•Ix l 11. 5 
5x 9,9 
6X 9.3 
7X R.5 
RX 7.8 
9X 4.8 

Jnx D,e 

4 
15,11 14.6 1:1.e 
17. 6 1?. 3 1".1 
11.5 ll.4 11.2 
10,4 10.8 11J.7 
1 D. 4 1 o. :l 1 ll. I 

0,7 
9. 0 
R.2 
7. '> 
l. 6 

9.5 
b,H 
ll .1 
7. 3 
1.? 

II 
1 3. :1 
11. 9 
11.. 1 
1 o. 6 
1 n • o 
9,4 
R,7 
7,9 
7,2 
1 , II 

X=U 4 6 H 
X 16.0 15.? 13.9 13.? 1?,H 

lX 1?.5 1?.3 1?,1 11.9 11,R 
?X 11.6 ll.4 11,? 11.11 Jll,9 
-ix 10.7 to.A 111.'> 111.4 111,3 
4 X 1 n • c 1 II , 1 l II • II Y • 9 Q • ~ 

sx 9.7 9.~ 9.4 4.J n.1 
6X 9.0 H,R H,7 H.'> A,4 
7X R.? fJ.1 7.9 7.7 7,6 
RX 7.4 I.? 6.9 6.4 1,1 
9X l,9 1,4 1.1 11.9 fl,H 

1 n x o. 7 



X=tl 
x 25. /j 

tx 25,8 
?X ?5. 6 
3X ?4.7 
4 ), ?4.? 
5X :>J,7 
6X 22,9 
7X ?1.6 
AX 20,3 
9X 19,1 

!OX 17,B 

Primarv Roads 

? 4 6 H 
25.H ?5,8 25.H 25,8 
2~.7 ?5,7 ??.6 ?5.6 
?'>.4 ?<r,1 ?5.0 24,8 
24.6 ?4,5 ?4:4 24,3 
24.? ?4,1 •4.0 2J,8 
23,6 23.4 ?3.3 23.1 
2?.7 2?.? ?2,2 21.9 
21.3 ?1.1 20.8 20,5 
20.1 19.8 19.5 19,3-
18.A lA,6 18,4 1~.1 

X=O 2 4 6 ll 
25,8 
25,6 
24,8 
24,3 
23.7 
2?.8 
21.4 
19,9 
18,7 

X ?5,8 25.B ??.~ ?5.8 
·1x ?5,8 2~.7 ?5.7 25.6 

2X 25.6 25,3 25.1 ?4,9 
3X 24,6 24.~ 24.4 ?4,4 
4X 24.2 '24.1 24,0 23,9 
5X 23,6 2J.~ 23,J ?3,0 
6X 2?,5 22.3 2?,1 21.7 
7X 21.1 20,8 ?0,5 20.2 
AX 19.7 19,5 19.? 19.0 
9X 18,'> 1B,:I 18,l 17.9 17,6 

!OX 17.2 

PFRGENT T0TAI OJST~N~E 

x=n 
x 16,9 

1X 14,3 
?X 12,6 
-~X P. 0 
4X 11.6 
5X 11.4 
6X 11.2 
7X 11, ll 
IH 10 ,9 
9X 10,7 

lflX 10.?, 

4 
16,0 16.9 
14.0 13.6 
12.4 1?.3 
11.G 11.8 
11. (, 11. 6 
11.4 11.3 
11.? 11.1 
11.ll tI.n 
111. H 10.8 
10.7 1(1,6 

6 
1'>.6 
13.2 
1 2.? 
11. 7 
11. 5 
11. ;1 
11.1 
J 11,9 
1o.8 
10.6 

II 
14,8 
1?. 9 
1?.0 
11.7 
11.? 
11. 2 
11 .1 
1 n. 9 
1 0. 7 
1n,6 

Table Bl5 

Sneed Profile for M818, 5-ton Cargo Truck, 6x6/M871 Lowbed Semi trailer 
for HIMO West Germany Study Area 

Secondary Roads Trails 

Dry Condition 

Pf-RCH1T TflHI DISL\NGF 

x = ll 
x ?2.2 

1X 20,6 
?X 19.l 
:IX t 7, 4 
4 x 15. 8 
5x 14.9 
6 x 14.3 
7X 13,A 
8X 13, l 
Q x 12.5 

1nx 11.7 

2 4 6 
2c, /I ?1, 1 ?11.8 
2{1.4 ?0.11 19.6 
l!l,f1 1A,5 ll<.1 
17.1 16.7 16.4 
15,r, 15.4 1?.2 
14.h 14.6 14.? 
14.2 14,1 14.(1 
13. 7 1:1.5 13.3 
12,0 1?.8 12.7 
1,,4 J?.1 12.1 

)1 

?0,7 
10,3 
17.7 
J 6 .1 l.,. n 
14. 4 
13,9 
u.2 
1?,6 
1?,0 

X=ll 
x 9.7 

IX 9,4 
2 x 9. l 
3X 8,6 
4X A.4 
1:iX fl. 2 
6X H,1 
7X 7,9 
AX 7.7 
9X 7.6 

111 x ' 7. 2 

Wet Condition 

9,7 
9.3 
ll, Q 

8.5 
ll .:1 
R,1 
8.0 
7.8 
7,7 
7.5 

ll 
9.5 
9.2 
A,7 
A,4 
A,2 
A,! 
7,9 
7.7 
7.6 
7,3 

PfRCENT TnT~L nis)ANGE PfcRCENT TllHL lllSTANGE 

X=O 
x 22.2 

1X ?0,6 
2X 18,9 
:IX 16. 9 
4X 15,4 
?X 14.6 
6X 14, 1 
7 x 13. 6 
AX 12.9 
9X 12.3 

!OX 11,6 

X= IJ 
x 1-1. l 

1 x 1 0. 8 
? x 1 fl. 4 
1X 10.J 
4X 10,? 
5 x I 0, 0 
6X 9,8 
7X 9,6 
'1 x 9. 4 
q X q. II 

1nx 1.4 

2 4 6 
21.9 ?1.1 ?0.(1 
20.3 19.8 19.4 
18.~ 1H.3 17.8 
16.6 16.~ 15,9 
15.2 15.1 14.9 
14.5 1,1,4 14,3 
14.0 13.9 13.H 
13.'> 13.3 13.2 
12,B J?,7 12,6 
1?.? n.1 11.9 

H 
"0. 7 
1 Q .1 
1. 7. 3 
15. 7 
14. 8' 
14. 2 
13,7 
13. 0 
1?. 4 
11. 8 

x 
1 x 
?X 
Jx 
4X 
r,x 
6X 
7X 
'l x 
ox 

1nx 
Snow Condition 

2 
12.7 
1 II, 7 
111.4 
1II,3 
111. 2 

9.9 
9 ;H 
9.fl 
9.4 
f\,9 

4 6 fl 
11.7 11.3 11.0 
10.6 11!.5 J0,5 
111,4 111.4 J0,3 
l n.:1 1 i1.2 10,? 
111.1. lfl,1 10.0 

0,9 9,9 o,A 
9.7 9.7 9,7 
9. lj 9. 5 {).I) 
9,j 9.2 9,1 
7. q '"".fl 1 • Q 

x 
1 x 
~x 

-lX 
4X 
r, x 
6X 
7X 
•l x 
qx 

111 x 

X= fl 
9.7 
8.4 
A.1 
7.9 
7.7 
7,5 
7,4 
7.2 
7.1 
6.9 
1. 7 

2 
q ·" ll. 3 
8.ll 
7. fl 
7.6 7." 
7.3 
7.? 
7 .1 
". 9 

4 
9.2 
H •?. 
8, IJ 
7,H 
7,6 
7,5 
7.3 
7.? 
7,L 
6.6 

6 
8.8 
8.2 
7. 9 
7. 7 
7.6 
7.4 
7. 3 
7.2 
7,0 
4,9 

P~RCFNT TnTAL n1STANCE 

X=O 
9,7 
7. tl 
7.5 
7. :1 
l.? 
7. [) 
6.9 
6. 7 
6 .t. 
(i .. 4 
l.? 

? 
B.7 
7. fl 
l. r, 
7. :I 
7 .1 
7, )J 

6.0 
o.7 
6. ,, 
l>.:I 

A,3 
7. 7 
7,4 
7. I 
7. 1 
7. 0 
I).~ 

6.7 
6.~ 

4,7 

6 
H,1 
7. 7 
7.4 
7.2 
7 .1 
6.9 
6.H 
6.7 
I'. 5 
?.4 

(I 
8 • ., 
8,f 
7.9 
7.7 
7,5 
7. 4 
7,3 
7,1 
7. 0 
2.5 

8 
7,9 
7. 6 
7,4 
7,? 
7. 1 
6,9 
6.R 
~.6 

6,5 
1. 6 

Off Road 

PFRCE~T TnTAI nJSTANG[ 

x =IJ 
x 18. J 

1X 11.8 
2X 10,5 
3X 9,9 
4X 9.4 "x 9. 0 
6X A.5 
7X 7.9 
AX 7,3 
9X 4.3 

l II X 0, ll 

? 
14,1 
11,5 
10.4 

9. fl 
9. ;1 
R.9 
ll. 4 
7.8 
7.1 
?.? 

4 6 
13.1 12.7 
11 • ;;> 11. 0 
l 0. 2 111. J 
9,7 9.6 
9,? 9.? 
8,A f.7 
H,3 H.2 
7.7 7.6 
6,Q 6.6 
l. 'i 1. :> 

H 
1?.. 3 
l 0. 7 
1 o. o 

9,5 
9, 1 
A,6 
8,1 
7,4 
6.3 
1. 0 

P~RCENT TOTAL DJSTANCF 

IX 
2X 
3X 
4X 
5X 
6X 
7X 
HX 
9X 

!OX 

x 
1 x 
?X 
n 
4 x 
5X 
6X 
7X 
RX 
9X 

] 0 x 

X=O 
11. 4 

8,1 
7,4 
6,8 
6.3 
5,9 
5,5 
5.?. 
4.3 
0,8 
o.5 

x = () 
9.0 
7,6 
7.2 
6,R 
6.4 
6,0 
5,4 
4. 1 
o.7 
II, 4 
II, 3 

2 
9,4 
7,9 
7.3 
6.7 
6,2 
., • 8 
5.4 
5.1. 
3. l 
{). 7 

2 
ft. 3 
7.5 
7. l 
(i. 7 
6.3 
~.9 

",3 
?.? 
fl.fl 
(I. 4 

4 
8,H 
7.8 
7.1 
6.6 
6.1 
5,7 
5.4 
5.0 
1. 8 
0.6 

R,O 
7. 4 
7.1 
6.6 
6.? 
5,8 
5 .1 
1 • 4 
o.5 
o. 4 

6 fl 
8,5 A,3 
7.6 7,5 
7. IJ 6 ,9 
6.5 6,4 
o. n 6. o 
?.7 5,6 
"· 3 5, 2 
4.8 4.6 
1. 3 1. 0 
11. 6 ' 0. 5 

6 
7.9 
7.3 
7. 0 
{',? 

6.2 
?.7 
4.9 
1. o 
fl.5 
II. 4 

A 
7.7 
7,3 
6,9 
6,5 
6,1 
5,6 
4. 6 
o, 8 
o. 5 
o,J 



Table Bl6 
Percent of Distance NOGO on Trails and Percent of Area NOGO Off-Road 

for Dry Conditions in Hn!O West Germany Study Area 

Trails Off-Road 

Vehicles 

M813 PIP, 5-ton Cargo Truck, 6x6/ 
Xl1835 Flatbed Trailer 
TARADCOM HMTT, 5-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 
German MAU, 7-:-ton Cargo Truck·, 
6x6/XM535 natbed Trailer 
TARADCOM HMTT, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW90111, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo 
Truck, 8x8/Xl1835 Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, 
8x8/Xl1855 Flatbed Trailer* 
TARADCOM HMTT, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW90111, 10-ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
T:r;ailer* 

Lockheed TDW902, 10-ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
Gennan MAI\, 10-ton Cargo Truck 
8x8/Kasbohrer Flatbed Trailer* 

Lockheed TDW901M, 10-ton Cargo 
Truck, 8x8/M31;5 Flatbed Trailer 
Gennan MAU, 10-ton Cargo Truck 
8x8/M345 Flatbed Trailer 
TARADCOM Hl1TT, 10-ton Cargo Truck 
8x8/H345 Flatbed Trailer 
M818, 5-ton Tractor, 6x6h1871 
Lowbed Semitrailer 

.0 
+' +' 

""" "'" .... "' v ... .... +' t: U) 

",..., " .... 
"0 H Ul 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

* Modified/heavy crane moved to rear of t~ck. 

+' 

" "' § .... 
v" .,.. 0 ....... z 
... +' ,..., 
"v al 
"al +' " ... 0 
H8 8 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

I ... ... 
.0 ., 0 

~ti +' +' "' " "'<1 " • A ., " "' H § 0 .. c: ·o .... ., .... .... """ 0 .-! " ... v " "' " +'C¢1•M(/) 
.... +' .... 0 ,..., ., 0 a3 •M'r-f +' t U) ....... v v .... c ): 0 (tj ~ 

... +' al 
" +' 

•r-t 0 d +' ",..., " v +' "' v ,0 ,.., +' (!) ,...; ".,.; " al " ... al E ....-! tll b!.l·M 

" 0 " ... .0 ., ... 00,0Q.lO 
H Ul , H8 0 ... 8 U r:c., O>W 

0 0 9,4 0 

0 0 7,8 0 

0 0 7.6 0 

0 0 8.4 0 

0 0 6.o 0 

0 0 5,9 0.2 

0 0 8.4 0 

0 0 8.4 0 

0 0 5,4 0 

0 0 4.5 0.2 

0 0 8.4 0 

0 0 6.o 0 

0 0 8.4 0 

0 0 8.4 0 

0 0 8.5 2.1 

0 
<!> g 
.-! 
al 
+' 
0 

8 

9,4 

7.8 

7.6 

8.4 

6.o 

6.1 

8.4 

8.4 

5.4 

4.7 

8.4 

6.o 

8.4 

8.4 

10.6 



Table Bl 7 
Percent of Distance NOGD on Trails and Percent of Area NOGO Off-Road 

for Wet Conditions in HIMO West Germany Study Area 

Trails 

"' .µ .µ .µ 

" "° " " ~- " •rl •rl 

" ... "" •rl .µ ·rl 0 
'" Ci'.l '" •rl '" '" .µ ".-; "" !ll •rl Ill al 

" 0 " ... 
Vehicles H Ci'.l HE-< 

M813 PIP, 5-ton Cargo Truck, 6x6/ 1.5 0 
XM835 Flatbed Trailer 
TARADCO~-l HMTT, 5-ton Cargo Truck, 0 0.5 
8x8/XM835 Flatbed Trailer* 
German MAN, 7-ton Cargo Truck 
6x6/XM835 Flatbed Trailer 

1.5 0 

TARADCOM HMTT, 10-ton Cargo 0 0 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW90114, 10-ton Cargo 0 0 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW902, 10-ton Cargo 0 0 
Truck, 8x8/XM835 Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, 1.5 0 
8x8/XM835 Flatbed Trailer* 
TARADCOM HM1'T, 10-ton Cargo Truck, 1.5 0 
8x8/Ka.sbohrer Flatbed Trailer* 
Lockheed TDW901!~, 10-ton Cargo 1.5 0 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
Lockheed TDW902, 10-ton Cargo 0 2.9 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
German MAU, 10-ton Cargo ·Truck, 1.5 0 
8x8tn:asbohrer. Flatbed Trailer* 

Lockheed TDW901!4, 10-ton Cargo 
Truck, 8x8/M345 Flatbed Trailer 

1.5 0 

German MAN, 10-ton Cargo Truck 1.5 0 
8x8/M345 Flatbed Trailer 
TARADCOM HMTT, 10-ton Cargo Truck 
8x8/M345 Flatbed Trailer 

1.5 0 

M818, 5-ton Tractor, 6x6/M871 1.5 2.9 
Lowbed Semitrailer 

* Modified/heavy crane moved to rear of truck. 

0 

"' 0 z 
.-; 
d 
.µ 
0 

E-< 

1.5 0.9 

0.5 0 

1.5 0.9 

0 0.2 

0 0.2 

0 0 

1.5 0.9 

1.5 0.9 

1.5 0.3 

2.9 0 

1.5 0.9 

1.5 0.9 

1.5 0.9 

1.5 0.9 

4.4 0.9 

~ 

" •rl 

"" •rl 0 
'" ·rl 
'" .µ "" Ill d " ... HE-< 

1.3 

1.8 

0.8 

0.2 

0.2 

o.8 

0.8 

o.8 

1.5 

3,9 

1. 3 

1.0 

1.3 

0.8 

4.1 

Off-Road 

9.2 

7.8 

7.4 

8.4 

6.o 

5.9 

8.2 

8.2 

5.4 

4.5 

8.2 

5.8 

8.2 

8.2 

8.3 

0.9 12.3 

0.7 10.3 

0.2 9.3 

0.1 8.9 

0.1 6.5 

o.8 7.5 

0.1 10.0 

0.7 10.6 

0.9 8.1 

o.8 9.2 

o.8 11.2 

0.5 8.2 

0.3 10.7 

0.7 10.6 

5.1 18.4 



Table Bl8 
Percent of Distance llOGO on Trails and Percent of Area !lOGO Off-Road 

for Snow Conditions in HIMO West Germany Stuay Area 

Trails Off-Road 

Vehicles 

M813 PIP, 5-ton Cargo Truck, 6x6/ 
)Jl,635 F'latbed Trailer 
TARADCOM HMTT, 5-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 
German MAH, 7-ton Cargo Truck, 
6x6/JJ4835 Flatbed Trailer 
TARADCOM hNTT, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo 
T.:.nuck, 8x8/XM835 Flatbed Trailer* 

Lockheed TDW902, 10-ton Cargo 
Truck, 8x8/XM835 Flatbed Trailer* 
German MAN, 10-ton Cargo Truck, 
8x8/JJ4835 Flatbed Trailer* 
T/l.RADCOM liMTT, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW90L~, 10-ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
'l'rai.Ler-:r 

Lockheed TDW902, 10-ton Cargo 
Truck, 8x8/Kasbohrer Flatbed 
Trailer* 
German MAN, 10-ton Cargo Truck, 
8x8/Kasbohrer Flatbed Trailer* 
Lockheed TDW901M, 10-ton Cargo 
Truck, 8x8/M345 Flatbed Trailer 
Germa.11 MAN, 10-ton Cargo Truck 
8x8/J;!345 Flatbed Trailer 
TJ\RA.DCOM ~11,TT, 10-ton Cargo Truck 
8x8/M345 Flatbed Trailer 
M818, 5-ton Tractor, 6x6/M871 
Lowbed Semitrailer 

,Cl 

~~ 
<lJ "· •rl" 

" h 
•rl +' 
.... "' .... 
::S.-l 
Ul •.-I 
"0 Htll 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

* Modified/heavy crane moved to rear of truck. 
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" <lJ 0 

•rl "' "" 0 
•rl 0 "' .... .,., .... .., ,.., 
;:s " oJ 
Ill oJ +' 

""' 0 
HE-< E-< 

7.0 7.0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0.5 0.5 

0 0 

1.5 1.5 

1.5 1.5 

0.5 0.5 

6.5 6.5 

I 
h .... 

,Cl " 0 

" ~~ 1'i 1'i"" .:: • p. 

" " " H " 0 • "' 0 •rl " •rl oJ •rl ti) tn 0 ....., 

" h " .:: "' "' ~ i:: QJ•r-1 tr.:l 
•rl .., •rl 0 ,.., " 0 ro ·.-1 ..-I +' 
.... "' .... rl " "•rl c ;;? (.) aj e.S 
<-< .... .., oJ .:: +' •M 0 cd ~ ;:s,.., ;:s" +' "' " ,0 ,.., .., 

" ri <ll•rl Ill ol Ill h oJ I E .....-! Ul t!l·rl 

Aal " h ,o <lJ h 00.0illO 
HE-< 0 .... E-< t.J~O>W 

0 17 .3 9,1, 10.3 

0 0 7.8 0.2 

0 0 7.6 0.1 

0 0 8.4 0.1 

0 0 6.o 0.1 

0 0 5.9 0.3 

0 0 8.4 0.1 

0 0 8.4 0.2 

0 0 5,4 0.2 

0 2.2 4.5 o.6 

0 0 8.4 0.2 

0 4.7 6.o 1.1 

0 4.7 8.4 o.6 

0 2.2 8.4 2.8 

0 11.0 8.5 3.9 

0 

"' 0 

"' ri 
oJ .., 
0 I 8 

37.0 

8.0 

7.7 

8.5 

6.1 

6.2 

8.5 

8.6 

5,6 

7,3 

8.6 

11.8 

13.7 

13.4 

29.4 



Table Bl9 
Performance Data for the Study Vehicles Crossing Linear Features 

(Water-Crossing) in the HTI~Q .West Germany Study Area 

Vehicles 
M813 PIP, 5-ton Cargo Truck, 6x6/XM835 Flatbed 

Trailer 

Hours per.Mile 
~ Wet Snow 
0.101 0.109 0.106 

".FARADCOM JIMTff, 5-ton Ca.rgo Truck, 8x8/XM835 Flatbed 0. 094/ 0 .107 · 0 .100 
Trailer* 

German MAN, 7-ton Cargo Truck, 6x6/XM835 Flatbed 0.101 0.106 0.101 
Trailer 

TARADCOM HMTT,10-ton Cargo Truck, 8x8/XM835 
Flatbed Trailer* . 

Lockheed TDW901M, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 

Lockheed TDW902, 10-ton Cargo Truck, 
8x8/XM835 Flatbed Trailer* 

German MAN, 10-ton Cargo Truck, 8x8/XM835 
Flatbed Trailer* 

o.·100 0.107 0.101 

o.ioo 0.106 0.101 

0.100 0.106 0.101 

0.101 0.106 0.101 

TARADCOM HMTT,10-ton Cargo Truck, 8x8/Kasbohrer 0.099 0.113 0.101 
Flatbed Trailer* 

Lockheed TDW901M, 10-ton Cargo Truck, 0.101 0.112 0.101 
8x8/Kasbohrer Flatbed Trailer* 

Lockheed TDW902, 10-ton Cargo Truck, 0.101 0.112 0.101 
8x8/Kasbohrer Flatbed Trailer* 

German M.AN 10-ton Cargo Truck, 8x8/Kasbohrer 0.102 0.112 0.101 
Flatbed Trailer 

Lockheed TDW901M, 10-ton Cargo Truck, 8x8/ 0.101 0.107 0.104 
M345 Flatbed Trailer 

German MAN, 10-ton Cargo Truck, 8x3/ 0.103 0.108 0.104 
M345 Flatbed Trailer 

.TAHADCOM HMTT,10-ton Cargo Truck, 8x8/ ·0.102 0.108 0.104 
M345 Flatbed Trailer 

M818, 5-ton Trailer, 6x6/M871 0.104 0.111 0.106 
Lowbed Semitrailer 

* Modified/heavy crane· moved to rear. 



APPENDIX C: COMPUTATION OF MOBILITY RATING SPEED 
FOR TACTICAL MOBILITY LEVELS 

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

where 

v w 
100 (1) 

v w = 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 
Ve = 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 
= the speed from the on-road speed profile, mph, corresponding 

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

negotiable 

2. The speed from the on-road profile, VR , is not directly 
available from this study, but can be computed using the speeds from 
.the profiles of the primary and secondary roads and trails as follows: 

where 

(2) 

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

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

Cl 



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

(3) 

4. For this report, values for P , Pp , P8 , and PT in the HIMO 
West Germany study area can be found for each tactical mobility level 
in Table 5, main text. Values for Ve , VPP , v8P , and VTP are 
available from the speed profiles for the study vehicles given in Tables 
Bl-Bl5. Values for TX for each vehicle are available in Table Bl9. 

C2 
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