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APPENDIX A

EXCEL TRUCK DESIGN TOOL DOCUMENTATION

As part of theFederal Highway Administration (FHW A) project, “Safety Implications
of Various Truck Configurations,” a system in Microsoft Excel (for the Apple Macintosh)
was developed to aid in the design and configuring of trucks. The system allows the user
to enter an initial vehicle design and evaluates it in terms of user-defined design constraints.
The vehicle can be modified, if it initially does not meet all the constraints, until the user is
satisfied with the design. Once the design is generated, it is used by the system as the basis
for generating data input files for a number of vehicle simulations. In addition, the design
data is used as input to a drafting program, which creates an image of the vehicle drawn to
scale. Figure 1 contains a diagram representing the operation of the system.

Design Data Input

There are two types of data input to the system, adjustable input and fixed input. The
adjustable dimension inputs are those that can be varied in the design of the vehicle to meet
size and weight constraints. The fixed dimension inputs are those which are often close to
the same size in similar vehicles currently in use. Within reasonable ranges of these fixed
inputs, the values have minimal influence on the overall vehicle performance.

Adjustable Inputs: The system allows the user to enter some basic information
pertaining to the general layout of the vehicle, and internally generates additional descriptive
data about the vehicle from that data. The user enters data separately for each unit of the
vehicle—tractor, trailer, truck and/or full trailer (trailer with dolly). The user must enter the
length of the wheelbase for the first unit in the vehicle (tractor or truck). The program
calculates the wheelbase for the remaining units from the data supplied. The fifth wheel
offset, spread between the front axles, number of front axles, spread between the rear
axles, and the number of rear axles must also be entered. The trailer payload and box
length must be entered for all units except the tractor, and the dolly tongue length must be
entered for full trailers. Table 1 contains an example of the vehicle data input table. The
values that are in italic print are entered by the user, and the values in bold print are
calculated by the program (i.e., wheelbase). The question marks in the first column
indicate where there have been no units entered.

Fixed Inputs: The system assumes that a number of vehicle parameter inputs are
constant values. These inputs are generally of the same value for similar vehicles, and tend
to have little significant influence on the performance of the vehicle. The fixed properties
required for the design phase are the tare weights of the vehicles and the distance from the
kingpin to the front of a semitrailer. The vehicle tare weights that are held fixed are defined
in table 2.
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Table 2. Tare weights.

Tractor Tare Weights

# of front axles | Front tare weight ] | # of rear axles | Rear tare weight
1 8,500 Ib 1 5,500 Ib
2 10,000 1b 2 8,000 Ib|
each additional + 1,500 Ib
Truck Tare Weights
# of front axles | Front tare weight| | # of rear axles | Rear tare weight
1 9,900 1b 1 5,600 1b
2 11,400 1b 2 8,100 Ib
each additional + 1,500 1b
Semitrailer Tare Weights
# of front axles | Front tare weight| | # of rear axles | Rear tare weight
0 0lb each axle +2,000 Ib

Note: The weight of the semitrailer's container is included with the weight
of the payload.

Full Trailer Tare VLeights

# of front axles | Front tare weight| | # of rear axles | Rear tare weight
1 3,000 1b 1 2,000 Ib
each additional + 2,000 1bj | each additional + 2,000 1b




Constraint Evaluation

After the initial design has been entered into the system, the vehicle can be evaluated in
terms of a number of design constraints. These constraints include offtracking, pavement
axle loading, friction demand, and bridge formula constraints. A vehicle which does not
satisfy the constraints defined by the user should be redesigned in the vehicle data input
table and retested. Table 3 displays the vehicle input data table, and the constraint testing
and results tables. The user defines the constraints by modifying the italic text in the
constraint boxes, and the results of the constraint tests appear in bold text.

The Offtracking Constraint tests for maximum offtracking during a vehicle turn and is
defined in terms of the tractor and trailer lengths input by the user. The default case
pertains to the offtracking of a vehicle with a tractor wheelbase of 12 ft (3.7 m) and a
semitrailer wheelbase of 40 ft (12.2 m). The sum of the squares of the offtracking
constraint is compared to the sum of the vehicle units' wheelbases (WB;) squared minus
the sum of the units' overhangs (OH;) squared (for overhangs greater than 2 ft (0.6 m)).

12% 40%> z;_ {wB2.- on)

The user is notified as to whether or not the vehicle passed the offtracking constraint
through the Offtracking status box, which denotes success or failure. The Offtrack sum of
squares box indicates the size of the constraint in comparison to the vehicle results. This
data can be useful in estimating how much longer (or shorter) a vehicle within the
constraints can be.

The Pavement Constraint tests the maximum allowable load on the vehicle's axles. It
is defined in terms of the maximum allowable load on tandem axles and single axles. The
default case tested is 34,000 1b (15,422 kg) maximum for tandems and 20,000 Ib (9,072
kg) maximum for single axles. In order to test this constraint, the load carried on each axle
is calculated from the data in the vehicle data input table, and is shown in the Loading
Conditions box. The user is notified of the vehicle's success or failure in passing this
constraint through the Pavement status box.

The axle loads are calculated under the assumption of "water-level loading," where the
vehicle's payload is spread evenly throughout the bed area of the trailer. The pavement and
kingpin loads are computed by performing a "force-balance” calculation on each unit in the
combination vehicle. The loads are determined by accumulating the kingpin loads, starting
with the last unit in the combination and progressing forward to the towing unit, and
resolving these loads at the pavement. The axle loads depend upon the weight of the
payload and the axle layout of the combination vehicle.

The Friction Constraint evaluates the friction required at the rear axles of a tractor or
the front axles of a truck to make a small radius low-speed turn. The amount of friction
required primarily depends upon the axle layout of the first trailer being towed. Large
spreads between axles, caused by multiaxle suspensions or a wide-spread axle layout,
create high friction demands. In addition, a light load on the towing unit's drive axles will
increase the friction demanded by the vehicle. A vehicle requiring a friction demand level
greater than 0.2 should be redesigned to require less friction.
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The Bridge Constraint tests the loading conditions of the vehicle to determine whether
it meets the bridge formula constraint in effect. The length and weight of each axle set is
tested against the bridge formula in force. The user has the choice of evaluating the vehicle
in terms of two bridge formulas, bridge formula B or bridge formula TTI. Bridge formula
B is based on both the length of the axle set and the number of axles in the set, and can be
represented as follows.

Bridge Formula B
In general:

Allowable load = 500 * [«I}I—*l%»f 12*N + 36]

Where:
L is the length of the axle set, and
N is the number of axles in that set
Exceptions:
If (length of axle set < 8 ft (2.4 m)) then (allowable load = 34,000 1b (15,422 kg))
If (length = 36 ft (11 m)) and (number axles = 4) then (load = 68,000 Ib (30,844 kg))

Bridge formula TTI is based on the length of the axle set and can be represented as follows.

Bridge Formula TTI
If (length of axle set <8 ft (2.4 m)) then (allowable load = 34,000 Ib (15,422 kg))
If (length < 56 ft (17 m)) then (allowable load = [length + 34] * 1000 Ib)
If (length 2 56 ft (17 m)) then (allowable load = [length/2 + 62] * 1000 Ib)

The user indicates which formula is to be used in testing the vehicle by entering either B
or TTI in the Bridge Constraint Formula box. The Bridge Formula status box indicates
whether the vehicle test was a success or failure in terms of the bridge formula being used.
If the vehicle fails the bridge formula tests, the Limiting Axle Set box indicates the first set
of axles to violate the constraint. The Maximum Load box indicates the maximum load
allowable for a vehicle of that design, and the actual load achieved for that vehicle. The
actual load may be less than the allowable load due to the need to satisfy other constraints
(ie., pavement or friction constraints). A table listing the load constraint and load achieved
for each set of axles on the vehicle is also provided to aid the user in evaluating the
vehicle's bridge formula performance. This table can be especially useful in determining
how to modify the vehicle to meet the bridge formula constraints if the vehicle fails the
initial test. (See table 4.)

Vehicle Drafting

Once the user has developed a satisfactory vehicle design that is within the constraints,
the design characteristics can be entered into the drafting program. This program takes



Table 4. Bridge formula performance table.

[ Firstaxie i | Lastaxle,] | Length-eij, ] #of axles |Axle Load, Ib] Constraint, Ib[Difference, Ib
1 2 10.00] 2 21,848 40,000 18,153
1 3 14.00 3 32,525 46,500 13,975
1 4 30.00 4 44,138 62,000 17,863
1 5 34.00 5 55,750 69,500 13,750
1 6 42.00 6 66,263 79,000] 12,738
1 7 46.00 7 76,775 87,000 10,225
1 8 64.00 8 88,388 102,500 14,113
1 9 68.00 9 100,000 110,500 10,500
2 3 4.00 2 21,355 34,000 12,645
2 4 20.00 3 32,968] 51,000 18,033
2 5 24.00 4 44,580 58,000 13,420
2 6 32.00 5 55,093 68,000 12,908
2 7 36.00 6 65,605 75,500 9,895
2 8 54.00 7 77,218 91,500 14,283
2 9 58.00 8 88.830' 99,000 10,170
3 4 16.00 2 22,290 46,000 23,710
3 5 20.00 3 33,903 51,000
3 6 28.00 4 44,415 60,500
3 7 32.00 5 54,928 68,000
3 8 50.00 6 66,540 84,000
3 9 54.00 7 78,153 91,500
4 5 4.00 2 23,225 34,000
4 6 12.00 3 33,738 45,000
4 7 16.00 4 44,250 52,500|
4 8 34.00 5 55,863] 69,500
4 9 38.00 6 67,475 77,000
5 6 8.00 2 22,125 38,000
5 7 12.00 3 32,638 45,000
5 8 30.00 4 44,250 62,000
5 9 34.00 5 55,863 69,500
6 7 4.00 2 21,025 34,000
6 8 22.00 3 32,638 52,500
6 9 26.00 4 44,250 59,500
7 8 18.00 2 22,125 48,000
7 9 22.00 3 33,738 52,500
8 9 4.00 2 23,225 34,000]




input parameters describing the dimensions of the vehicle. Figure 2 is an example of the
output available from this drafting program.

Simulation Input Generation

The complete vehicle design that meets all user-defined constraints is used as input for
the generation of input data for vehicle simulation programs. The system creates data files
for the following simulations: Offtracking, Static Roll, Handling, Friction, and Straight-
line Braking (empty and loaded conditions). These files are saved in text format and are
transferred to an IBM AT for input to the simulations.

The simulation input generation section of the system requires more vehicle descriptive
parameters than that required by the initial design phase. The additional information
required pertains to the steering system, tires, vehicle units, and axles, including
information on brakes and suspensions. This information is input as fixed values to allow
direct comparison of the design changes being studied. Table 5 defines the fixed
dimensions and mechanical properties used as additional input to the vehicle simulation
input files.
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Table 5. Fixed dimensions and mechanical properties.

Steering System Information

Steering gear ratio 28

Steering system stiffness 11,000 in-Ib/deg
Tie rod stiffness 11,000 in-1b/deg
Mechanical trailer 1in

| Aligning moment per tire 1,600 in-Ib/deg
Default Tires

Nomunal load 6,040 Ib
Comering stiffness at nominal loadd  809.1 Ib/deg
First coefficient 3.26E-02 1/deg

Second Coefficient

-2.13E-05 1/lb-deg

Unit Information Truck | Tractor |Semutraile] Dolly
Weight of sprung mass (Ib) 11,800 10,300 0| 1,00
C.G. height of sprung mass (in) 44 54 54 44
C.G. height of payload (in) 85 0 85

Height of rear hitch (in) 44 48 44 48

Note: The weight of semitrailer's container is included with the weight of the payload

Axle Information Truck / Tractor Trailer/Dolly
Front Rear Rear
1 2 1 2 3 1
Weight of axle (1b) 1,200 1,500 2,500 2,500 1,500§ 1,500
C.G. height of axle (in) 19.5 19.5 19.5 19.5 19.5 19.5
Roli center height (in) 20 20 29| 29| 29 29
Track width (in) 80 80 72 72 72 72
Roll stiffness (in-Ib/deg) 21,0000 21,000 70,000{ 70,000 70,000 80,000
Pushout pressure (psi) 7 7 7 7 7 7
Brake gain (in-1b/psi) 2,0000 2,000 3,000 3, 3,000 3,000
Number of tires 2 2 4 Oza 4 4
Vertical stiffness of tires (1b/in) 4,500 4,500, 4,500, 4,5 4,500 4,500

11



APPENDIX B

The design tools discussed in appendix A are used to examine the influence of the
various constraints on the vehicles developed in this study. Tables 6 through 66 contain
the pertinent information relative to the vehicles and their performance under the length,
pavement, and bridge formula constraints.

12
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Table 6. Constraint evaluation for the vehicle in figure 8 (continued).

[ Firstaxie,i | Lastaxle | Length-eij, ft| #of axles |Axle Load, Ib|Constraint, Ib|Difference, b
1 2 10.00 2 28,778 40,000 11,223
1 3 14.00 3 44,405 46,500 2,095
1 4 49.50 4 61,405 75,000 13,595
1 5 53.50 5 78,405 81,500 3,095
2 3 4.00 2 31,255 34,000 2,745
2 4 39.50 3 48,255 65,500 17,245
2 5 43.50 4 65,255 71,000 5,745
3 4 35.50 2 32,628 65,500 32,873
3 5 39.50 3 49,628 65,500 15,873
4 5 4.00 2 34,000 34,000 0

14
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Table 7. Constraint evaluation for the vehicle in figure 9 (continued).

16

[ Firstaxle, i | Lastade | |Length-eij, ft] #of axies |Axle Load, Ib] Constraint, Ib|Difference, b
1 2 10.00 2 29,378 40,000 10,623
1 3 14.00 3 45,435 46,500 1,065
1 4 45.50| 4 58,955 72,500 13,545
1 5 49.50 5 72,475 79,000 6,525
1 6 53.50 6 85,995 86,000 5
2 3 4.00 2 32,115 34,000 1,885
2 4 35.50 3 45,635 62,500 16,865
2 5 39.50 4 59,155 68,500 9,345
2 6 43.50 5 72,675 75,000 2,325
3 4 31.50 2 29,578 61,500 31,923
3 5 35.50 3 43,098 62,500 19,403
3 6 39.50 4 56,618 68,500 11,883
4 5 4.00 2 27,040 34,000 6,960
4 6 8.00 3 40,560 42,000 1,440
5 6 4.00 2 27,040 34,000 6,960
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Table 8. Constraint evaluation for the vehicle in figure 10.

Unit type | Unit | Units [Wheelbase| Pintle hitclv [Front spread| Front axles|Rear spread| Rear axles Trailer load | Box length]Dolly tongue
code| 2 wB__ | 5thwhoS SF NF SR NR PL L8 DTL
tractor 1 1 15.5° 2° o’ 1 4’ 2 ob 0’ o'
traller 2 2 33.5° 2 o’ 0 4 6 73,390 Ib 48° o'
? 0 3 0’ o' o’ 0 0’ 0 ob o' 0’
? 0 4 0’ o’ 0’ o 0’ 0 ob 0’ o’
? 0 5 0° o’ o' 0 o 0 ob o’ 0’
? 0 6 0° 0’ 0’ 0 0’ 0 ob 0’ o'
Offiracking Constraint Pavement Constraint Loading Conditions @e Constraint
Tractor 12° Tandem 34,000 b Axle Load (Ib) Formula _ b
Trailer 40" Single 20,000 Ib 1 11,890 '
2 15,450
Offtracking status Pavement status 3 15,450 Bridge formula status
Success Success 4 9,850 Success
- 5 9,850
Offtrack sum of squares Friction 6 9,850 Limiting axle set
Constraint 1744 0.232 7 9,850 0 o0
|Result 1359 8 9,850
9 -9,850 Maximum Load (Ibs)
10 0 Achieved | _ Allowed
1 0 101,890] 104,000]
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 8. Constraint evaluation for the vehicle in figure 10 (continued).

18

[ Firstaxle, i | Lastaxie,| | Length-ei, ft] # of axies | Axle Load, Ib] Constraint, Ib] Difference, Ib
1 2 13.50 2 27,340 43,500 16,160
1 3 17.50 3 42,790 49,000 6,210
1 4 37.00 4 52,640 66,500 13,860
1 5 41.00 5 62,490 73,500 11,010
1 6 45.00 6 72,340 81,000 8,660
1 7 49.00 7 82,190 88,500 6,310]
1 8 53.00 8 92,040 96,500 4,460
1 9 §7.00 9 101,890 104,000 2,110
2 3 4.00 2 30,900 34,000 3,100
2 4 23.50 3 40,750 53,500 12,750
2 5 27.50 4 50,600 60,500 9,900]
2 6 31.50 5 60,450 67,500 7,050
2 7 35.50 6 70,300 75,500 5,200
2 8 39.50 7 80,150 83,000 2,850
2 9 43.50 8 90,000 91,000 1,000
3 4 19.50 2 25,300 49,500 24,200
3 5 23.50 3 35,150 53,500 18,350
3 6 27.50 4 45,000 60,500 15,500
3 7 31.50 5 54,850 67,500 12,650
3 8 35.50 6 64,700 75,500 10,800
3 9 39.50 7 74,550 83,000 8,450
4 5 4.00 2 19,700 34,000 14,300
4 6 8.00 3 29,550 42,000 12,450
4 7 12.00 4 39,400 50,000 10,600
4 8 16.00 5 49,250 58,000 8,750
4 9 20.00| 6 59,100 66,000 6,900
5 6 4.00 2 19,700 34,000 14,300
5 7 8.00 3 29,550 42,000 12,450
5 8 12.00] 4 39,400 50,000 10,600
5 9 16.00 5 49,250 58,000 8,750
6 7 4.00 2 19,700 34,000 14,300
6 8 8.00 3 29,550 42,000 12,450
6 9 12.00 4 39,400 50,000 10,600
7 8 4.00 2 19,700 34,000 14,300
7 9 8.00 3 29,550 42,000 12,450
8 9 4.00 2 19,700 34,000 14,300
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Table 9. Constraint evaluation for the vehicle in figure 11 (continued).

[ Firstaxle,i | Lastaxle,| | Length-eil, ft| # of axles | Axle Load, Ib] Constraint, Ib] Ditterence, Ib
1 2 8.50 2 21,328 38,500 17,172
1 3 12.50 3 34,157 45,500 11,343
1 4 16.50 4 46,985 53,000 6,015
1 5 40.00 5 57,888 73,000 15,112
1 6 44.00 6 68,791 80,500 11,709
1 7 48.00 7 79,694 88,000 8,306
1 8 52.00 8 90,597 95,500 4,903
1 9 56.00 9 101,500 103,500 2,000
2 3 4.00 2 25,657 34,000| 8,343
2 4 8.00 3 38,485 42,000 3,515
2 5 31.50 4 49,388 63,000 13,612
2 6 35.50| 5 60,291 70,000 9,709|
2 7 39.50 6 71,194 77,500| 6,306
2 8 43.50 7 82,097 85,500 3,403
2 9 47.50 8 93,000 93,000 0
3 4 4.00 2 25,657 34,000 8,343
3 5 27.50 3 36,560 56,500 19,940
3 6 31.50 4 47,463 63,000 15,537,
3 7. 35.50 ) 58,366, 70,000 11,634
3 8 39.50 6 69,269 77,500 8,231
3 9 43.50 7 80,172 85,500 5,328
4 5 23.50 2 23,731 53,500 29,769
4 6 27.50 3 34,634 56,500 21 ,866|
4 7 31.50 4 45,537 63,000 17,463
4 8 35.50 5 56,440 70,000 13,560
4 9 '39.50| 6 67,343 77,500 10,157
5 6 4.00 2 21,806 34,000 12,194
5 7 8.00 3 32,709 42,000 9,291
5 8 12.00 4 43,612 50.000I 6,388
5 9 16.00 5 54,515 58,000 3,485
6 7 4.00 2 21,806 34,000 12,194
6 8 8.00 3 32,709 42,000 9,291 J
6 9 12.00 4 43,612 50,000 6,388
7 8 4.00 2 21,806 34,000 12,194
7 9 8.00 3 32,709 42,000 9,291
8 9 4.00 2 21,806 34,000 12,194
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Table 10. Constraint evaluation for the vehicle in figure 12.

Unit type [ Unit | Units [Wheelbase] Pintle hitchv [Front spread] Front axlaﬁear spread|Rear axies| Trailer load [Box length|Dolly tongue
code| 3 wB | 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12° 2' o' 1 o0’ 1 ob 0’ o’
traller 2 2 23.5°' 2 o’ 0 o 1 29,500 Ib 28 o’
full trailer 4 3 23.5° 2' o’ 1 o' 1 29,500 Ib 28"' 8’
? 0 4 0’ o’ 0’ 0 o 0 ob 0’ o’
? 0 5 0 o’ o’ 0 o’ 0 ob o’ o’
? 0 6 0° 0’ 0’ 0 0’ 0 ob 0' 0’
Offtracking Constraint. [Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (Ib; Formula b
Trailer 40 * Single 20,000 Ib 1 11,01 OW
2 18,055
Offiracking status Pavement status 3 16,435 Bridge formula status
Success Success 4 18,065 Success
5 16,435
Offtrack sum of squares Friction 6 0 Limiting axle set
Constraint 1744 0.000 7 0 0 to0
|Resutt 1308 8 0
9 0 Maximum Load (Ibs)
10 0 | Achieved | Allowed
1 0 80,000] 90;000i
12 (1}
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
0



Table 10. Constraint evaluation for the vehicle in figure 12 (continued).

[ Firstaxle,i | Lastaxle, | Length-eil, ft| # of axles |Axle Load, Ib| Constraint, Ib|Difference, Ib
1 2 12.00 2 29,065 42,000 12,935
1 3 33.50 3 45,500 61,000 15,500
1 4 43.50 4 63,565 71,000 7,435
1 5 67.00 5 80,000| 90,000 10,000
2 3 21.50 2 34,490 51,500 17,010
2 4 31.50 3 52,555 59,500 6,945
2 5 55.00 4 68,990 78,500 9,510
3 4 10.00 2 34,500 40,000 5,500
3 5 33.50 3 50,935 61,000 10,065
4 5 23.50 2 34,500 53,500 19,000

22
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Table 11. Constraint evaluation for the vehicle in figure 13.

Unit type [ Unit | Units [Wheelbase] Pintle hitct/ [Front spread| Front axles|Rear spread|Rear axles| Trailer load | Box length|Dolly tongue
code] 3 wB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12 2° o’ 1 o’ 1 on o’ o’
trailer 2 2 23.5° 2' o’ 0 o’ 1 34,075 Ib 28' o'
full trailer 4 3 23.5° 2° o’ 1 o 1 33,290 b 28 8’
? 0 4 0’ o’ o’ 0 o’ 0 ob o’ o’
? 0 5 o’ 0 o’ 0 o’ 0 ob 0’ 0’
? 0 6 0 o' o' 0 0 /] ob o’ o’
Otttracking Constraint [Pavement Constraint | Loading Conditions Bri Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) [Formula b
Trailer 40’ Single 20,000 Ib | 11,400
_ 20,000
Offtracking status %vemem status 18,675 [Bridge formula status
|Success Success 20,000 Success
18,290
Ofttrack sum of squares Friction Limiting axle set
Constraint 1744 0.000 0 to0

Result 1305

P NEAONASOINONEWN =

COO000O00O0O00OCOO0O0OOOOOO0O0

Maximum Load (Ibs)

Achieved Allowed

88,365 90,000




Table 11. Constraint evaluation for the vehicle in figure 13 (continued).

24

[ Firstaxie i | Lastaxie,| |Length-eij, ft| # of axles | Axle Load, Ib] Constraint, Ib] Difference Ib
1 2 12.00] 2 31,400 42,000 10,600
1 3 33.50 3 50,075 61,000 10,925
1 4 43.50 4 70,075 71,000 925
1 5 67.00 5 88,365 90,000 1,635
2 3 21.50 2 38,675 51,500 12,825
2 4 31.50 3 58,675 59,500 825
2 5 55.00 4 76,965 78,500 1,535
3 4 10.00 2 38,675 40,000 1,325
3 5 33.50 3 56,965 61,000 4,035
4 5 23.50 2 38,290 53,500 15,210
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Table 12. Constraint evaluation for the vehicle in figure 14 (continued).

Firstaxle,i | Lastaxie,j | Length-eij, ft| # of axles |Axle Load, Ib|Constraint, Ib|Difference, Ib

1 2 10.00 2 23,353 40,000 16,648
1 3 14.00 3 35,105 46,500 11,395
1 4 29.50 4 47,803 61,500 13,698
1 5 33.50 5 60,500 69,000 8,500
1 6 41.50 6 72,303 79,000 6,698
1 7 45.50 7 84,105 86,500 2,395
1 8 63.00 8 96,803 102,000 5,198|
1 9 67.00 9 109,500, 109,500 0
2 3 4.00 2 23,505 34,000 10,495
2 4 19.50 3 36,203 50,500 14,298
2 5 23.50 4 w.sool 57,500 8,600
2 6 3150 5 60,703 67,500 6,798
2 7 35.50 6 72,505 75,500 2,995
2 8 53.00 7 85,203 91,000 5,798
2 9 57.00 8 97,900 98,500 600
3 4 15.50 2 24,450 45,500 21,050
3 5 19.50 3 37,148 50,500 13,353
3 6 27.50 4 48,950 60,500 11,550
3 7 31.50 5 60,753 67,500 6,748
3 8 49.00 6 73,450 83,500 10,050
3 9 53.00| 7 86,148 91,000 4,853
4 5 4.00 2 25,395 34,000 8,605
4 6 12.00 3 37,198 45,000 7,803
4 7 16.00 4 49,000 52,500 3,500
4 8 33.50 5 61,698 69,000 7,303
4 9 37.50 6 74,395 76,500 2,105
5 6 8.00 2 24,500 38,000 13,500
5 7 12.00 3 36,303 45,000 8,698
5 8 29.50 4 49,000 61,500 12,500
5 9 33.50 5 61,698 69,000 7,303
6 7 4.00 2 23,605 34,000 10.395|
6 8 21.50 3 36,303 52,000 15,698
6 9 25.50 4 49,000 59,000 10,000
7 8 17.50 2 24,500 47,500 23,000
7 9 21.50 3 37,198 52,000 14,803
8 9 4.00 2 25,395 34,000 8,605
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Table 13. Constraint evaluation for the vehicle in figure 15 (continued).

28

[Firstaxie,i | Lastaxle,| | Length-eij, ft| # of axies | Axie Load, Ib| Constraint, Ib] Difference, Ib
1 2 12.50 2 21,525 42,500 20,975
1 3 16.50 3 34,550 48,500 13,950
1 4 30.000 4 45,200 62,000 16,800
1 5 34.00 5 55,850 69,500 13,650
1 6 38.00 6 66,500 77,000 10,500
1 7 51.50 7 78,230 90,000 11,770
1 8 55.50 8 89,960 97,500 7,540
1 9 69.00 9 100,807 111,000 10,193
1 10 73.00 10 111,653| 118,500 6,847
1 11 77.00 11 122,500 126,500 4,000
2 3 4.00 2 26,050 34,000 7,950
2 4 17.50 3 36,700 49,000 12,300
2 5 21.50 4 47,350 56,500 9,150
2 6 25.50 5 58,000 64,000 6,000
2 7 39.00 6 69,730 77,500 7,770
2 8 43.00 7 81,460 85,000 3,540
2 9 56.50 8 92,307 98,500 6,193
2 10 60.50 9 103,153 106,000 2,847
2 11 64.50 10 114,0000 114,000 0
3 4 13.50 2 23,675 43,500 19,825
3 5 17.50 3 34,325 49,000 14,675
3 6 21.50 4 44,975 56,500 11,525
3 7 35.00 5 56,705 70,000 13,295
3 8 39.00 6 68,435 77,500 9,065
3 9 52.50 7 79,282 90,500 11,218
3 10 56.50 8 90,128 98,500 8,372
3 11 60.50 9 100,975 106,000 5,025
4 5 4.00 2 21,300 34,000 12,700
4 6 8.00 3 31,950 42,000 10,050
4 7 21.50 4 43,680 56,500 12,820
4 8 25.50 5 55,410 64,000 8,590
4 9 39.00 6 66,257 77,500 11,243
4 10 43.00 7 77,103 85,000 7,897
4 11 47.00 8 87,950 93,000 5,050
5 6 4.00 2 21,300 34,000 12,700
5 7 17.50 3 33,030 49,000 15,970
5 8 21.50 4 44,760 56,500 11,740
5 9 35.00 5 55,607 70,000 14,393
5 10 39.00 6 66,453 77,500 11,047
5 1 43.00 7 77.300 85,000 7,700
6 7 13.50 2 22,380 43,500 21,120
6 8 17.50 3 34,110 49,000 14,890
6 9 31.00 4 44,95 62,500 17,543
6 10 35.00 5 55,803 70,000 14,197]
6 11 39.00 6 66,650 77,500 10,850
7 8 4.00 2 23,460 34,000 10,540
7 9 17.50 3 34,307, 49,000 14,693]
7 10 21.50 4 45,153 56,500 11,347|
7 11 25.50 5 56,000 64,000 8,000
8 9 13.50 2 22,577 43,500 20,923
8 10 17.50 3 33,423 49,000 15,577
8 11 21.50 4 44,270 56,500 12,230
9 10 4.00 2 21,693 34,000 12,307




Table 13. Constraint evaluation for the vehicle in figure 15 (continued).

First axle, i
9
10

Last axle, |
11

Axle Load, Ib

Length-eij, #t| # of axles
8.00 3
4.00 2

11

29

32,540
21,693

Constraint, Ib|Difference, Ib
42,000 9,460
| 34,000 12,307
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Table 14. Constraint evaluation for the vehicle in figure 16 (continued).

3
&
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| Lastaxie, | | Length-eij, ft| # of axies
2 12.50 2 24,500| 42,500
3 16.50I 3 37,590 48,500
4 28.00 4 49,697 60,500
5 32.00 5 61,803 68,000
6 36.00 6 73,910 75,500
7 76.00 7 86,975 104,500
8 80.00 8 100,040{ 111,500
9 93.50 9 112,163 124,500
10 97.50 10 124,287 132,000
11 101.50 11 136,410 140,000
3 4.00 2 26,180 34,000
4 15.50 3 38,287, 47,500
5 19.50 4 50,393 55,000
6 23.50 5 62,500 62,500
7 63.50 6 75,565 92,000
8 67.50 7 88,630 99,500
9 81.00 8 100,753 112,500
10 85.00, 9 112,877 120,000
11 89.00 10 125,000 127,500
4 11.50 2 25,197 41,500
5 15.50 3 37,303 47,500
6 19.50 4 49,410 55,000
7 59.50 5 62,475 85,000
8 63.50 6 75,540 92,000
9 77.00 7 87,663 105,000
10 81.00 8 99,787 112,500
11 85.00 9 111,910 120,000
5 4.00 2 24,213 34,000
6 8.00 3 36,320 42,000
7 48.00 4 49,385 74,000
8 52.00 5 62,450 80,500
9 65.50 6 74,573 93,500
10 69.50 7 86,697 100,506
11 73.50 8 98,820 108,000
6 4.00 2 24,213 34,000
7 44.00 3 37,278 69,000
8 48.00 4 50,343 74,000
9 61.50 5 62,467 86,500
10 65.50 6 74,590 93,500
11 69.50 7 86,713 100,500
7 40.00 2 25,172 70,000
8 44.00 3 38,237 69,000
9 57.50 4 50,360 80,500
10 61.50 5 62,483 86,500
11 65.50 6 74,607 93,500
8 4.00 2 26,130 34,000
9 17.50 3 38,253 49,000
10 21.50, 4 50,377 56,500
11 25.50 5 62,500 64,000
9 13.50 2 25,188 43,500
10 17.50 3 37,312 49,000
11 21.50 4 49,435 56,500
10 4.00 2 24,247 34,000

Axle Load, Ib] Constraint, Ib|Ditference, b




Table 14. Constraint evaluation for the vehicle in figure 16 (continued).

[ Firstaxie, i | Lastaxie, | |Length-eij, fi| # of axies | Axle Load, Ib] Constraint, Ib|Difference, Ib
9 1 8.00 3 36,370 42,000 5,630)
10 11 4.00 2 24,247 34,000 9,753
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Table 15. Constraint evaluation for the vehicle in figure 25.

Unit type | Unit | Units [Wheelbase] Pintle hitctv [Front spread| Front axles|Rear spread| Rear axles| Trailer load |Box length]Dolly tongue
code| 2 wB | 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12’ 2 0’ 1 4’ 2 ob o’ o’
trailer 2 2 41.5° 2 0’ 0 4 2] 61,770 b 48 0’
? 0 3 o’ 0’ o’ 0 o 0 ob 0’ o’
? 0 4 0’ o’ 0’ 0 o’ 0 ob 0’ o’
? OI 5 0’ o’ o’ 0 o 0 ob o’ o’
? 0 6 0 0’ 9’ 0 (14 0 ob [ 0’
Offtracking Constraint [Pavement Constraint Loading Conditions [Bridge Constraint
Tractor 12° Tandem 36,000 b Axle Load (Ib) [Formula ¢
Trailer 40’ Single 22,000 Ib 1 13,460
2 16,405
Ofitracking status ‘ Pavement status ‘ 3 16,405 Bridge formula status
Fallure Success 4 18,000 Success
o 5 1 8.000’
Offtrack sum of squares | Friction 6 0 Limiting axle set
Constraint 1744 0.010 7 0 0 to0
Result 1862 8 0
9 0 Maximum Load (lbs
10 0 Achieved | Allowed
1 0 82,270
12 0
13 0
14 0
15 )
16 (1]
17 0
18 0
19 0
20 0
21 0
22 (1]
23 o
24 0
25 0
26 0




Table 15. Constraint evaluation for the vehicle in figure 25 (continued). -

[ Firstaxie, i | Lastaxle,| | Length-eil, ft| # of axies ] Axle Load, Ib] Constraint, Ib|Difference, b
1 2 10.00 2 29,865 42,000 12,135
1 3 14.00 3 46,270 48,500 2,230
1 4 49.50 4 64,270 77,000 12,730
1 5 53.50 5 82,270 83,500 1,230
2 3 4.00 2 32,810 36,000 3,190
2 4 39.50| 3 50,810 67,500 16,690
2 5 43.50 4 68,810 73,000 4,190
3 4 35.50 2 34,405 67,500 33,095
3 5 39.50 3 52,405 67,500 15,095
4 5 4.00 2 36,000 36,000 0
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' Table 16. Constraint evaluation for the vehicle in figure 26.

Unit type | Unit | Units [Wheelbase] Pintle hitch/ [Front spread|Front axies|Rear spread|Rear axles| Traier load | Box length]Dolly tongue
code| 2 wB 5th Wh OS SF NF SR NR _PL LB DTL
tractor 1 1 12° 2' 0’ 1 4’ 2 ob 0’ 0’
traiter 2 2 39.5° 2 o' 0 4 3 65,500 48 [/
? 0 3 0’ o’ 0’ 0 o 0 ob 0’ 0o’
? 0 4 0’ o' 0’ 0 o 0 ob 0’ o’
? 0 5 0’ o’ o' 0 o 0 ob o’ o'
? 0 6 0' o' 0’ 0 0 0 ob 0’ 0’
|Oﬂtrackm Constraint [Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12' Tandem 36,000 Ib Axle Load (ib) Formula ¢
Trailer 40’ Single 22,000 Ib 1 13,475
2 16,438
Offtracking status Pavement status 3 16,438 Bridge formula status
Success Success 4 13,883 Success
— — 5 13,883
Offtrack sum of squares Friction 6 13,883 Limiting axle set
Constraint 1744 D.032 7 0 0 100
Result 1700 8 0
9 ] Maximum Load (lbs
1 0 | 88,000 88,000
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 ]
20 0
21 0
22 0
23 o
24 0
25 0
0




Table 16. Constraint evaluation for the vehicle in figure 26 (continued).

[ Firstaxle,i | Lastaxie.| | Length-eij ft| # of axies |Axie Load, Ib] Constraint, Ib Difference, b
1 2 10.00 2 29,913
1 3 14.00 3 46,350
1 4 45.50 4 60,233
1 5 49.50 5 74,117
1 6 53.50 6 88,000|
2 3 4.00 2 32,875
2 4 35.50 3 46,758
2 5 39.50 4 60,642
2 6 43.50 5 74,525
3 4 31.50 2 30,321
3 5 35.50 3 44,204
3 6 39.50 4 58,088
4 5 4.00 2 27,767,
4 6 8.00 3 41,650
5 6 4.00 2 27,767
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Table 17. Constraint evaluation for the vehicle in figure 27 (continued).

[ Firstaxie, i | Lastaxle | Length-eij, ft| #of axies |Axle Load, Ib|Constraint, Ib|Ditference, Ib
1 2 12.00 2 32,520 44,000 11,480
1 3 33.50 3 52,270 63,000 10,730
1 4 43.50 4 73,000 73,000 0
1 5 67.00 5 91,995 92,000 5
2 3 21.50 2 40,685 53,500 12,815
2 4 31.50 3 61,415 61,500 85
2 5 55.00 4 80,410 80,500 90
3 4 10.00 2 40.480* 42,000 1,520
3 5 33.50 3 59,475 63,000 3,525
4 5 23.50 2 39,725 55,500] 15,775
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Table 18. Constraint evaluation for the vehicle in figure 28 (continued).

40

[ Firstaxie,i | Lastaxie, | | Length-eil, ft] # of axies | Axle Load, Ib] Constraint, Ib| Difference, Ib
1 2 10.00 2 23,625 42,000 18,375
1 3 14.00 3 35,570 48,500 12,930
1 4 29.50 4 48,535 63,500 14,965
1 5 3350 5 61,500 71,000 9,500
1 6 41.50 6 73,535 81,000 7,465
1 7 45.50 7 85,570 88,500 2,930
1 8 63.00 8 98,535 104,000 5,465
1 9 67.00 9 111,500 111,500 0
2 3 4.00 2 23,890 36,000 12,110
2 4 19.50 3 36,855 52,500 15,645
2 5 23.50 4 49,820 59,500 9,680
2 6 31.50 5 61,855 69,500 7,645
2 7 35.50 6 73,890 77,500 3,610
2 8 53.00 7 86,855 93,000 6,145
2 9 57.00 8 99,820, 100,500 680
3 4 15.50 2 24,910 47,500 22,590
3 5 19.50 3 37,875 52,500 14,625
3 6 27.50 4 49,910 62,500 12,590
3 7 31.50 5 61,945 69,500 7,555
3 8 49.00| 6 74,910 85,500 10,590
3 9 53.00 7 87,875 93,000 5,125
4 5 4.00 2 25,930 36,000 10,070
4 6 12.00 3 37,965 47,000 9,035
4 7 16.00 4 50,000 54,500 4,500
4 8 33.50 5 62,965 71,000 8,035
4 9 37.50 6 75,930 78,500 2,570
5 6 8.00 2 25,000 40,000 15,000
5 7 12.00 3 37,035 47,000 9,965
5 8 29.50 4 50,0001 63,500 13,500
5 9 33.50 5 62,965 71,000 8,035
6 7 4.00 2 24,070 36,000 11,930
6 8 21.50 3 37,035 54,000 16,965
6 9 25.50 4 50,000 61,000 11,000
7 8 17.50 2 25,000 49,500 24,500
7 9 21.50 3 37,965 54,000 16,035
8 9 4.00 2 25,930 36,000 10,070
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Table 19. Constraint evaluation for the vehicle in figure 37.

Unit type | Unit | Units [Wheelbase| Pintle hitctv [Front spread|Front axles|Rear spread|Rear axles Trailer load | Box length[Dolly tongue
code| 2 WB__ | 5th WhOS SF NF SR NR PL LB DTL
tractor 1 1 12 2 0’ 1 4 2 on 0’ o’
trailer 2 2 41.5° 2' 0 0 4 2| 57910 b 48 o’
? 0 3 o’ o’ o’ o o 0 on o’ o’
? 0 4 0’ o’ o’ 0 o (1] ob o' o'
? . o| 5 0’ o’ o’ (1] o 0 ob o' o’
? 0 6 0’ 0’ 0’ 0 o 0 ob Q' 0’
Offiracking Constraint Pavement Constraint Loading Conditions P@e Constraint
Tractor 12° Tandem 34,000 b Axle Load (ib) | Formula _ tti
| Trailer 40’ Single 20,000 Ib 1 13,150
2 15,630
Offtracking status Pavement status 3 15,630 Bridge formula status
Fallure Success 4 17,000 Success
_ _ 5 17,000
Offtrack sum of squares Friction 6 0 Limiting axle set
Constraint 1744 0.010 7 o 0 to0
Result 1862 8 (1]
9 0 |_Maximum Load (Ibs)
10 0 Achieved | Allowed
11 0 78,410] 87,500]
12 0
13 0
14 0
15 )
16 0
17 0
18 0
19 (1]
20 0
21 (1]
22 0
23 0
24 0
25 0
0




Table 19. Constraint evaluation for the vehicle in figure 37 (continued).

[ Firstaxie, |

Last axle, i

1 2

1 3 14.00
1 4 49.50
1 5 53.50
2 3 4.00
2 4 39.50
2 5 43.50
3 4 35.50
3 5 39.50
4 5 4.00

PO ELEWDNDOBWN

Length-eij, ft I # of axles
10.00

42

Axle Load, Ib] Constraint, b Difference, b}
15,220
3,590
22,090
9,090
2,740
25,240
12,240
36,870
23,870
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Table 20. Constraint evaluation for the vehicle in figure 38.

Unit type | Unit | Units [Wheelbase] Pintle hitchv [Front spread|Front axles[Rear spread[Rear axles| Trailer load [Box length[Dolly tongue
code] 2 WwB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12° 2' o 1 4’ 2 ob o' o'
trailer 2 2 39.5° 2' o' o 4’ 3 65,000 Ib 48 o’
? 0 3 0 0’ 0’ 0 o o ob 0’ o’
? 0 4 0 o' o' 0 o’ o ob o’ o'
? 0 5 0’ o' o' 0 o' 0 ob o’ o'
? 0 6 0’ Q' Q' 0 o 0 ob 0' 0'
Offtracking Constraint [Pavement Constraint Loading Eﬂdg_e_(:onstraim
Tractor 12° Tandem 34,000 Ib Axle Formula _ #ti
 Trailer 40 Single 20,000 Ib 1
2
Offtracking status Pavement status 3 Bridge formula status
Success Success 4 Success
5
[Offtrack sum of squares _Friction 6 Limiting axle set
Constraint 1744 0.032 7 0 0 to0
Result 1700 8 (i
9 0 Maximum Load (ibs ‘
10 0 Achieved I Allowed
11 0 87,500 87,500
12 o
13 o
14 0
15 0
16 0
17 o
18 0
19 o
20 o
21 o
22 0
23 0
24 0
25 0
26 0




Table 20. Constraint evaluation for the vehicle in figure 38 (continued).

[ Firstaxie, i | Lastaxie | | Length-eij, fi] # of axles | Axle Load, Ib| Constraint, Ib|Difference, Ib
1 2 10.00 2 29,778 44,000 14,223
1 3 14.00 3 46,120 48,000 1,880|
1 4 45.50 4 59,913 79,500 19,587
1 5 49.50 5 73,707 83,500 9,793
1 6 53.50 6 87,500 87,500 0
2 3 4.00 2 32,685 34,000 1,315
2 4 35.50 3 46,478 69,500 23,022
2 5 39.50 4 60,272 73,500 13,228
2 6 43.50 5 74,065 77,500 3,435
3 4 31.50 2 30,136 65,500 35,364
3 5 35.50 3 43,929 69,500 25,571
3 6 39.50 4 57,723 73,500 15,778
4 5 4.00 2 27,587 34,000 6,413
4 6 8.00 3 41,380 42,000 620
5 6 4.00 2 27,587 34,000 6,413

44



005 06

G/6 68

pamoily

pPaAsIydyY

Sq1) peo] wnunxepw

oI 0

19S oxe

i

11}

——

ejnuIog

ujesjsuo) 3]

0000000000000 ODO00000
©
-

09S‘vi
09S‘v1L
09S‘'ve
oLe‘ot
016°'01L
SLY'TL

~fNOTOHONOO®

Q) peo o|xy

suojupuo Buipeo

ZS0°0

SNIE|S JUBWOAEY

Q1 00002
ql 000°rE

e|buis
wepue}

[ Wiesisuoey juslieAed]

€01  Ynsey
y¥ L1 ueisuod

.°
.0
.°
.Q
.°

-Q
~°
~°
-Q
-wv
~°

ccoo
R

r'L9

QLLQQQ

Q

-Q
.0
~°
-°
-m
.‘

NMOOOO

.0
.0
.Q
OQ
~°
.0

QOO OO

qLa
anbuo) Ajjoq

a1
yi6usj xog

ad
Peoj Jopes|

HN HS

4N ds

sajxe seay jpeasds seey

sajxe Juo. 4 peasds Juosy

soym uis

AOYY Spuld

oseqieaym

"6€ 931 UL AOIYIA 31 JOJ UOHEN[BAS JUTENISUCD) ‘[T J[qEL

45



Table 21. Constraint evaluation for the vehicle in figure 39 (continued).

[ First axle,i | Lastaxle j |Length-eij, ft]| #of axles |Axle Load, Ib Constraim.ﬂﬁ'rﬁerence, b}
1 2 13.00 2 29,385 47,000 17,615
1 3 17.00 3 46,295 51,000 4,705
1 4 46.50 4 60,855 80,500 19,645
1 5 51.50 5 75,415 85,500 10,085
1 6 56.50 6 89,975 90,500 525
2 3 4.00 2 33,820 34,000 180
2 4 33.50 3 48,380 67,500 19,120
2 5 38.50 4 62,940 72,500 9,560
2 6 43.50 5 77,500 77,500 0
3 4 29.50 2 31,470 63,500 32,030
3 5 34.50 3 46,030 68,500 22,470
3 6 39.50 4 60,590 73,500 12,910
4 5 5.00 2 29,120 34,000 4,880
4 6 10.00 3 43,680 44,000 320
5 6 5.00 2 29,120 34,000 4,880
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Table 22. Constraint evaluation for the vehicle in figure 40 (conﬁ_nucd)-

[ Firstaxie i | Lastaxle | | Length-eij, ft| #of axies |Axle Load, Ib] Constraint, Ib]Difference, b
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Table 23. Constraint evaluation for the vehicle in figure 41 (continued).

[ Firstaxie,i | Lastaxle,] | Length-eij, ft] # of axies | Axle Load, Ib] Constraint, Ib] Difierence, b
1 2 12.00 2 29,065 46,000 16,935
1 3 33.50 3 45,500| 67,500 22,000
1 4 43.50 4 63,565 77,500 13,935
1 5 67.00 5 80,000 95,500 15,500
2 3 21.50 2 34,490l 55,500 21,010
2 4 31.50 3 52,555 65,500 12,945
2 5 55.00 4 68,990 89,000 20,010
3 4 10.00 2 34,500' 44,000 9,500}
3 5 33.50 3 50,935 67,500 16,565
4 5 23.50 2 34,500| 57,500 23,000
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Table 24. Constraint evaluation for the vehicle in figure 42 (continued).

[ First axie i | Lastaxie, | |Length-eil, ft| #ofaxies |Axle Load, ib|Constraint, Ib|Difference, Ib
1 2 12.00 2
1 3 33.50 3
1 4 43.50 4
1 5 67.00 5
2 3 21.50 2
2 4 31.50 3
2 5 55.00 4
3 4 10.00 2
3 5 33.50 3
4 5 23.50 2
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Table 25. Constraint evaluation for the vehicle in figure 43.

Unit type | Unit | Units [Wheelbase] Pintle hitch/ [Front spread|Front axles[Rear spread|Rear axles| Trailer load [Box length|Dolly tongue
code] 3 WB |_Sth Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12° 2 o’ 1 4 2 o’ o’
traller 2 2 21.5° 2' o' 0 4 2] 33,000 Ib 28" 0’
full trailer 4 3 21.5° 2 4° 2 4 2] 33,000 b 28’ 8’
? 0 4 0’ o’ o’ 0 0’ 0 o’ o'
? ol 5 0’ o’ 0’ 0 o’ 0 o' 0’
? 0 6 0° 0' o' 0 0’ 0 o' o'
Otftracking Constraint Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) | Fomwla tti
Traller 40 ° Single 20,000 Ib_| 1 11,060]
2 10,395
Offtracking status Pavement status 3 10,395 Bridge formula status
Success Success 4 10,825 Success
_ 5 10,825
Offtrack sum of squares [ Friction 6 10,175 Limiting axle set
Constraint 1744 L_o.019 7 10,175 0 100
Result 1113 8 10,825
9 10,825 Maximum Load (lbs
10 ] Achieved Allowed
11 0 95,500 95,500
12 o
13 0
14 0
15 0
18 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 25. Constraint evaluation for the vehicle in figure 43 (continued).

[ First axie, |

Castaxe,] |
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Length-eij, ft| # of axles | Axie Load, Ib| Constraint, Ib|Difference, Ib
10.00 2 21,455 44,000 22,545
14.00 3 31,850| 48,000 16,150
29.50 4 42,675 63,500 20,825
33.50 5 53,500 67,500 14,000
41.50 6 63,675 75,500 11,825
45.50 7 73,850 79,500 5,650
63.00 8 84,675 93,500 8,825
67.00 9 95,500 95,500 0

4.00 2 20,790 34,000 13,210
19.50 3 31,615 53,500 21,885
23.50 4 42,440 57,500 15,060
31.50 5 52,615 65,500 12,885
35.50 6 62,790 69,500 6,710
53.00 7 73,615 87,000 13,385
57.00 8 84,440 90,500 6,060
15.50 2 21,220 49,500 28,280}
19.50 3 32,045 53,500 21,455
27.50 4 42,220 61,500 19,280
31.50 5 52,395 65,500 13,105
49.00 6 63,220 83,000 19,780
53.00 7 74,045 87,000 12,955

4.00 2 21,650 34,000 12,350
12.00 3 31,825 46,000 14,175
16.00 4 42,000 50,000 8,000
33.50 5 52,825 67,500 14,675
37.50 6 63,650 71,500 7.850]

8.00 2 21,000 42,000 21,000
12.00 3 31,175 46,000 14,825
29.50 4 42,000 63,500 21,500
33.50 5 52,825 67,500 14,675

4.00 2 20,350 34,000 13,650|
21.50 3 31,175 55,500 24,325
25.50 4 42,000 59,500 17,500
17.50 2 21,000 51,500 30,500
21.50 3 31,825 55,500 23,675

4.00 2 21,650 34,000 12,350]
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Table 26. Constraint evaluation for the vehicle in figure 44.

Unit type | Unit | Units [Wheelbase| Pintle hitctv [Front spread|Front axles|Rear spread|Rear axles| Traller load | Box length]Dolly tongue
code| 3 WB | SthWhOS SF NF SR NR PL LB DTL
traclor 1 1 145° 0’ o’ 1 4’ 2 ob 0’ 0’
traller 2 2 21.5° 2° o’ 0 4’ 2 35,000 b 28' 0’
full trailer 4 3 21.5° 2' 4 2 4’ 2 38,000 Ib 28° 17.5°
? 0 4 0’ o' o’ 0 o' 0 ob o’ 0’
? 0 5 0’ o’ o’ 0 o 0 ob o' o’
? 0 6 0° o' o' 0 0' 0 ob 0’ 0’
Offtracking Constraint Pavement Constraint Loading Conditions Bridge Constraint
Traclor 12° Tandem 34,000 Ib Axle Load (ib) Formula i
 Trailer 40° Single 20,000 Ib 1 8,500
] 2 12,140
Offtracking status Pavement status 3 12,140 Bridge formula status
Success Success 4 11,360 Success
5 11,360
[Offtrack sum of squares [ Friction 6 11,338 Limiting axle set |
Constraint 1744 0.017 7 11,338 0 to0
Result 1425 8 12,163
9 12,163 Maximum Load (ibs)
10 0 | Achieved | Allowed
11 0 102,500] 102,500
12 1]
13 0
14 1]
15 1]
16 1]
17 0
i8 0
19 0
20 0
21 0
22 0
23 0
24 0
25 1]
26 0




Table 26. Constraint evaluation for the vehicle in figure 44 (continued).

Firstaxie,i | Lastaxle,j | Length-eij, ft] # of axles |Axie Load, Ib| Constraint, Ib|Difference, Ib
1 2 12.50 2 20,640
1 3 16.50 3 32,780
1 4 34.00 4 44,140
1 5 38.00 5 55,500
1 6 55.50 6 66,838
1 7 59.50 7 78,175
1 8 77.00 8 90,338
1 9 81.00 9 102,500
2 3 4.00 2 24,280
2 4 21.50 3 35,640
2 5 25.50 4 47,000
2 6 43.00 5 58,338
2 7 47.00 6 69,675
2 8 64.50 7 81,838
2 9 68.50 8 94,000
3 4 17.50 2 23,500
3 5 21.50 3 34,860
3 6 39.00 4 46,198
3 7 43.00 5 57,535
3 8 60.50 6 69,698 92,500
3 9 64.50 7 81,860 94,500
4 5 4.00 2 22,720 34,000
4 6 21.50 3 34,058 55,500
4 7 25.50 4 45,395 59,500
4 8 43.00 5 57,558 77,000
4 9 47.00 6 69,720 81,000
5 6 17.50 2 22,698 51,500
5 7 21.50 3 34,035 55,500
5 8 39.00 4 46,198 73,000
5 9 43.00 5 58,360 77,000
6 7 4.00 2 22,675 34,000
6 8 21.50 3 34,838 55,500
6 9 25.50 4 47,000 59,500
7 8 17.50 2 23,500 51,500
7 9 21.50 3 35,663 55,500
8 9 4.00 2 24,325 34,000
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Table 27. Constraint evaluation for the vehicle in figure 45.

Unit type | Unit | Units [Wheelbase] Pintle hitchv [Front spread] Front axies|Rear spread[Rear axles| Trailer load |Box length[Dolly tongue
code 3 wB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 19° (1 o' 1 4’ 2 oD 0 o'
trailer 2 2 21.5° 2° o' 0 4’ 2 47,500 Ib 28' o'
full trailer 4 3 21.5° 2° 4’ 2 4’ 2 50,500 b 28' 63’
? 0 4 0’ 0’ o’ (1} o’ 0 ob o' o’
? 0 5 0’ o' o’ 0 o0 0 ob 0’ o'
? 0} 6 0’ 0’ 0’ 0 0’ 1] ob 0’ 0’
Offtracking Constraint [Pavement Constraint Loading Conditions [Bridge Constraint
Tractor 12' Tandem 34,000 b Axle Load (ib) Formula __ #ti
| Traller 40’ Single 20,000 Ib 1 8,500
— 2 15,048
Offtracking status Pavement status 3 15,048 Bridge formula status
Fallure Success 4 14,703 Success
. 5 14,703
Offtrack sum of squares |__Friction 6 14,245 Limiting axle set
Constraint 1744 | _0.017 7 14,245 0 to0
Result 5239 8 15,505
9 15,505 Maximum Load (lbs
10 0 Achieved I Allowed
1 0 127,500 127,500]
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 1]
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 27. Constraint evaluation for the vehicle in figure 45 (continued).

[ Firstaxie,i | Lastaxle,| | Length-eil, ft| # of axies | Axle Load, Ib | Constraint, Ib] Difference_ ib]
1 2 17.00 2 23,548 51,000 27,453]
1 3 21.00 3 38,595 55,000 16,405
1 4 38.50 4 53,298 72,500 19,203
1 5 42.50 5 68,0000 76,500 8,500
1 6 105.50 6 82,245 115,000 32,755
1 7 109.50 7 96,490] 117,000 20,510
1 8 127.00 8 111,995 125,500 13,505
1 9 131.00 9 127,500 127,500 0
2 3 4.00 2 30,0951 34,000 3,905
2 4 21.50 3 44,798 55,500 10,703
2 5 25.50 4 59,500 59,500 0
2 6 88.50 5 73,745 106,500 32,755
2 7 92.50 6 87,990f 108,500 20,510}
2 8 110.00 7 103,495 117,000 13,505
2 9 114.00 8 119,000f 119,000 0
3 4 17.50 2 29,750 51,500 21,750
3 5 21.50 3 44,453 55,500 11,048
3 6 84.50 4 58,698| 104,500 45,803
3 7 88.50 5 72.943| 106,500 33,558
3 8 106.00 6 88,448 115,000 26,553
3 9 110.00 7 103,953 117,000 13,048
4 5 4.00 2 29,405 34,000 4,595
4 6 67.00 3 43,650 95,500 51,850
4 7 71.00 4 57,895 97,500 39,605
4 8 88.50 5 73,400 106,500 33,100
4 9 92.50 6 88,905 108,500 19,595
5 6 63.00 2 28,948 93,500 64,553|
5 7 67.00 3 43,193 95,500 52,308
5 8 84.50 4 58,698| 104,500 45,803
5 9 88.50 5 74,203 106,500 32,298
6 7 4.00 2 28,490 34,000 5,510
6 8 21.50 3 43,995 55,500 11,505
6 9 25.50 4 59,500 59,500 0
7 8 17.50 2 29,750 51,500 21,750
7 9 21.50 3 45,255 55,500 10,245
8 9 4.00 2 31,010 34,000 2,990|
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Table 28. Constraint evaluation for the vehicle in figure 54.

Unit type | Unit | Units [Wheelbase] Pintle hitch/ [Front spread]| Front axies|Rear spread|Rear axies| Trailer load | Box length[Dolly tongue
code| 1 WB | 5thWwhOS SF NF SR NR PL LB DTL
truck 3 1 26° 6’ 0’ 1 4’ 4 41,000 b 31° o'
? 0 2 (1 o’ o’ 0 0 (/] ob 0’ o’
? 0 3 0’ o' 0’ 0 o 0 ob 0’ 0’
? 0 4 o’ 0’ 0’ 0 0’ 0 ob 0’ o’
? 0 5 0’ o’ o' 0 o’ 0 ob o' o'
? 0 6 0° 0’ 0’ 0 0’ (/] ob 0’ 0’
Offtracking Constraint Pavement Constraint Loading Conditions IB@ge Constraint
Traclor 12" Tandem 34,000 Ib Axle___ | Load (Ib) [Fomwia__ b
Traller 40 ' Single 20,000 ib 1 15,420
N 2 11,645
Offtracking status Pavement status 3 11,645 Bridge formula status
Success Success 4 11,645 Success
o 5 11,645
Offtrack sum of squares Friction 6 0 Limiting axle set
Constraint 1744 0.194 7 0 0 to 0O
Result 676 8 0
9 0 Maximum Load (lbs
10 0 Achleved Allowed
11 0 62,000
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 "0
23 0
24 0
25 0
0




Table 28. Constraint evaluation for the vehicle in figure 54 (continued).

[ Firstaxle,i | Lastaxie, Axle Load, Ib Constraint, Ib]Difference, Ib
1 2 2 27,065 50,000 22,935
1 3 3 38,710 54,000 15,2901
1 4 4 50,355 60,500 10,145
1 5 5 62,000 68,000 6,000
2 3 2 23,290| 34,000 10,710
2 4 3 34,935 42,000 7,065
2 5 4 46,580 50,000 3,420
3 4 2 23,290 34,000 10,710
3 5 3 34,935 42,000 7,065
4 5 2 23,290 34,000 10,710
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Table 29. Constraint evaluation for the vehicle in figure 55.

Unit type | Unit | Units [Wheelbase] Pintie hitchv [Front spread| Front axles|Rear spread|Rear axles] Traller load | Box length|Dolly tongue
code] 2 WB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12' 2' o' 1 4 2 ob o' o’
traller 2 2 40° 35 o’ 0 4 2 55,810 Ib 48’ o'
? 0 3 [ 0’ .0 0 o0’ 0 ob 0’ 0’
? 0 4 0 0’ 0’ (1] o0’ (1] ob o' (1
? 0 5 0’ o’ o’ 0 0’ 0 ob 0 o’
? o e 0 0 0 0 0 0 ob 0 0
Offtracking Constraint [Pavement Constraint L Conditions Bridge Constraint
Tractor 12° Tandem 34,000 b Axle Load (ib) [Fomula b
Traller  40° Single 20,000 Ib 1 12,800 -
2 14,755
Offtracking status Pavement status 3 14,755 Bridge formula status
Success Success 4 1 7,000I Success
5 17,000
Offtrack sum of squares Friction 6 0 Limiting axle set
Constraint 1744 0.011 7 0 0 to0
Result 1740 8 0
9 0 Maximum Load (Ibs
10 0 | Achieved | Allowed
1 0 76,310 80,500
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 29. Constraint evaluation for the vehicle in figure 55 (continued).

[ Firstaxie,i | Lastaxie | | Length-eij, ft| # of axles | Axle Load, Ib] Constraint, Ib] Difference, Ib]
1 2 10.00 2 27,555 40,000 12,445
1 3 14.00 3 42,310 46,500 4,190
1 4 48.00 4 59,310 74,000 14,690
1 5 52.00 5 76,310 80,500 4,190|
2 3 4.00 2 29,510 34,000 4,490
2 4 38.00 3 46,510 64,500 17,990
2 5 42.00 4 63,510 70,000 6,490
3 4 34.00 2 31,755 64,000 32,245
3 5 38.00 3 48,755 64,500 15,745
4 5 4.00 2 34,000 34,000 0

62



0 92
0 S¢
0 ve
0 €c
0 24
0 ie
0 0c
0 61
0 81
0 L1
0 91
0 St
o 1 44
0 €l
0 cl
00518 G6%°1L8 0 133
Pamolly | paAeiyoy 0 ol
(SQi) pec whunxep o 6
0 8
001 0 0 L yv0°0
185 6|Xe bujiui ] o 9 uoRPy |
009°‘81 S
$8000NS 009°‘81L 1 4 $8900NS
SNIeJS BjnuLIo) 6pyg] €8S°'St € SN|EIS JUBWIOAE
c
i L QI 00002 e{buiS . OF Jeffei]
_q___ ejhuuog e|xy q/ 000°¢E wepue| + Ch Jopel)
WIEISUCD am.oﬂm_ suojpuo) Bupeoy | WEJISUGD JUBLIBAE] __WeIjsuo) Buppeigio|
.0 .0 Qo 0 .0 0 .0 .0 .0 9 |0 é
.0 .0 ao 0 .0 0 .0 .0 .0 S 0 é
.0 .0 Qo 0 .0 0 .0 .0 .0 14 0 é
.0 .0 Qo 0 .0 0 .0 .0 .0 € 0 é
.0 . 8 q1 S66°09 |2 8 0 .0 Z .S°6E e 4 Jones
.0 0  lao b4 N4 I .0 .2 L. (S (N Jopen
ua a1 1d HN HS 4N d4s soum uis am ¢ |epod
enBuol Alog|uibus; xog | peojsepest |sepxe seey [peesds seey|saixe wos [pessds Wwos| MOUY Bjutd |eseqiesym| suun | yun | edAy yun

"9¢ a3y Ul S[OIYIA Y1 JOJ UOTILA[BAD JUTBNISUOD) “Of J[qBL

63



Table 30. Constraint evaluation for the vehicle in figure 56 (continued). .

Firstaxie,i | Lastaxle,j |Length-eij, ft| #of axles [Axle Load, Ib|Constraint, Ib|Difference, ib]
1 2 10.00 2 28,713 40,000 11,288|
1 3 14.00 3 44,295 46,500 2,205
1 4 45.50 4 62,895 72,500 9,605
1 5 53.50 5 81,495 81,500 5
2 3 4.00 2 31,165 34,000 2,835
2 4 35.50 3 49,765 62,500 12,735
2 5 43.50 4 68,365 71,000 2,635
3 4 31.50 2 34,183 61,500 27,318
3 5 39.50 3 52,783 65,500 12,718
4 5 8.00 2 37,200] 38,000 800
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Table 31. Constraint evaluation for the vehicle in figure 57 (continued). -

[ Firstaxle,i | Lastaxle | Length-eij, ft| # of axles | Axle Load, Ib| Constraint, Ib|Difference, ib
1 2 10.00 2 11,905
1 3 14.00 3 3,265
1 4 41.50 4 11,177
1 5 49.50 5 5,588
1 6 57.50 6 0
2 3 4.00 2 3,720
2 4 31.50 3 14,132
2 5 39.50 4 8,043
2 6 47.50 5 1,955
3 4 27.50 2 27,272
3 5 35.50 3 17,183
3 6 43.50 4 10,595
4 5 8.00 2 7,823
4 6 16.00 3 2,735
5 6 8.00 2 7,823
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Table 32. Constraint evaluation for the vehicle in figure 58 (continued).

[ First axle, i

O NNOOOTONOTONNUIE LA ELWWWWWWLWMNNOMNPODONODN AL 4 2 ddaaaa

uuomtooo\uoooqmmoummomumm&wm\lmmawmmumm:xwrog‘

Length-eij, ft

8.00
12.00
16.00
44.00
48.00
52.00
56.00
60.00

4.00

8.00
36.00
40.00
44.00
48.00
52.00

4.00
32.00
36.00
40.00
44.00
48.00
28.00
32.00
36.00
40.00
44.00

4.00

8.00
12.00
16.00

4.00

8.00
12.00

4.00

8.00

4.00

# of axles

NONMNE2ONMNALWONOARLONNOOTRLLONOONODNELONOVOONINLEWN
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Axie Load, Ib

48,400
59,520
70,640
81,760
92,880
104,000
26,600
39,900
51,020
62,140
73,260
84,380
95,500
26,600
37,720
48,840
59,960
71,080
82,200
24,420
35,540
46,660
57,780
68,900
22,240
33,360
44,480
55,600
22,240
33,360
44,480
22,240
33,360
22,240

Constraint, Ib] Difference, b




0 9c
0 1°T4
0 ve
0 €¢e
0 ce
0 X
0 oe
0 61
0 81
0 yA S
0 9l
0 St
0 vi
0 €l
0 ci
000°L6 06798 0 (34
Pamolly _ | PeAsIydy 0 ot
Sqf) peoy wnusxew 0 6 —
0 8 SZTLIL ynsey
0o 0 | 0 L 8210 | vy .1 luessuod
15 B{X€ DUy 0 9 uoud |
000°61 S
$8029nS 000°'0Z 14 [ §§0J0ng]
SMie|s o) 000°L1 € SNjeIs DuPPeIYO
000°Z1 e
0€6'ElL ' q! 000 0¢ |buIS N4 Jojes)
q___einuuoj (@] PEO] eIxy q 000°¥€ wepuel . Ch JopeiL
WieJsuoy 2] SUOHIPUOD BuIpeo WIeISUOD JusiIeABd WIENSUCD BUPPEITIO
0 .0 qo 0 .0 0 0 .0 .0 9 [0 ]
.0 .0 qo 0 .0 0 .0 .0 .0 S 0 é
.0 .0 ao 0 .0 0 .0 .0 .0 v 0 é
.0 .0 qo 0 .0 0 .0 .0 .0 € 0 é
.8 . 8¢ ql 000°vE |} .0 } .0 §¢ 314 4 v Jojren nry
.0 € a 0e662__| 2 8 [ .0 .8 1.6 i € Yo
aia ai d HN HS dN ds SO UM uIs oM ¢ |epod
enbuoy Allog|yiBus) xog | peoj saes) |seixe sead |peeids sesH|seixe Juol4 [peeids uos4] AOUY Biuld |8SeqIeeym| siun | wun odA} yun

"6S 931 UL S[OTYIA 3Y) J0J UOTEN[EAI JUTENSUOD) "EE QUL

69



Table 33. Constraint evaluation for the vehicle in figure 59 (continued).

" Firstaxie,i | Lastaxle,| | Length-eil, ft] # of axies ] Axle Load, Ib] Constraint, b] Difierence, Ib
1 2 22.00 2 21,070
1 3 30.00 3 10,570
1 4 46.00 4 4,570
1 5 69.00 5 4.070'
2 3 8.00 2 4,000
2 4 24.00 3 0
2 5 47.00 4 500
3 4 16.00 2 9,000
3 5 39.00 3 9,500|
4 5 23.00 2 14,000
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Table 34. Constraint evaluation for the vehicle in figure 60.

Unit type | Unit | Units [Wheelbase| Pintle hitchv [Front spread]|Front axles|Rear spread|Rear axles| Trailer load | Box length|Dolly tongue
code| 2 WB | 5thwhOS SF NF SR NR PL LB DTL
truck 3 1 24" 10 o’ 1 4 3 33,115 Ib 31° o’
il trailer 4 2 35° 35 4' 2 4’ 3 51,000 b 45 11.5°
? 0 3 0° o' o’ 0 o 0 ob o’ 0’
? 0 4 0° o’ o’ 0 o o ob o' o’
? 0 5 0 o' o’ o o 0 ob o' o'
? 0 6 0° 0' o' 0 o’ 0 ob 0’ o'
Offtracking Constraint Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12 Tandem 34,000 Ib Axle Load (ib) Formula b
| Trailer 40 * Single 20,000 Ib 1 11,970
2 13,548
Offtracking status Pavememnt status ‘ 3 13,548 Bridge formula status
Success Success 4 13,548 Success
__ 5 13,428
Offtrack sum of squares Friction 6 13,428 Limiting axle set
Constraint 1744 0.132 7 11,718 0 toO
Resut 1737 8 11,715
9 11,715 Maximum Load (ibs)
10 0 Achieved | Allowed
1" 0 114,615 122,000}
12 ]
13 0
14 0
15 0
16 0
17 ]
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 34. Constraint evaluation for the vehicle in figure 60 (continued).

[ First axie, |

Last axle, j

Length-eij, ft| # of axles

O NNOODOONUUITOTNEBELELALALLOWWGWWMNMNPDNOLONODNON - - & dd

WO WRHNJIODNNDOONDADUNNOBDIONELODODNONLWOOIONEWON

20.00
24.00
28.00
47.50
51.50
80.50
84.50
88.50

4.00

8.00
27.50
31.50
60.50
64.50
68.50

4.00
23.50
27.50
56.50
60.50
64.50
19.50
23.50
52.50
56.50
60.50

4.00
33.00
37.00
41.00
29.00
33.00
37.00

4.00

8.00

4.00

NWNLBLONNLWLONOOLAWNNOIANLWNOONOOOABWLOUNMNOOONOOBIAWDN

72

Axle Load, Ib] Constraint, Ib]Difference, Ib
25,518| 50,000 24,482
39,067 54,000 14,933
52,615 60,500 7,885
66,043 77,500 11,458
79,470 85,000 s.ssol
91,185 107,000 15,815

102,900 114,500 11,600|
114,615 122,000 7,385
27,097 34,000 6,903
40,645 42,000 1,355
54,073 60,500 6,428
67,500| 67,500 0
79,215 90,500 11,285
90,930| 97,500 6,570|
102,645 105,000 2,355
27,097 34,000 6.903
40,524 53,500 12,976
53,952 60,500 6,548
65,667 83,500 17,833
77,382 90,500 13,118
89,097, 97,500 8,403
26,976 49,500 22,524
40,403 53,500 13,097
52,118 77,000 24,882
63,833 83,500 19,667
75,548 90,500 14,952
26,855 34,000 7,145
38,570 61,000 22,430
50,285 66,500 16,215
62,000 73,500 11,500
25,143 59,000 33,858
36,858 61,000 24,143
48,573 66,500 17,928
23,430 34,000 10,570
35,145 42,000 6,855
23,430 34,000 10,570
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Table 35. Constraint evaluation for the vehicle in figure 61 (continued).

Axle Load, IblConstraint, Ib]Difference, b
31,400 42,000 10,600

[ Firstaxle,i | Last axie,

1 2 ]

1 3 3 50,075 61,000 10,925
1 4 4 70,075 71,000 925
1 5 5 88,365 Q0,000I 1,635
2 3 2 38,675 51,500 12,825
2 4 3 58,675 59,500 825
2 5 4 76,965 78,500 1 ,535r
3 4 2 38,675 40,000 1,325
3 5 3 56,965 61,000 4,035
4 5 2

38,290] 53,500 15,210|
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Table 36. Constraint evaluation for the vehicle in figure 62 (continued).

[ First axie, i

Last axie

O NN NONOWNDEDEDELEDLDWWWWWWMNNMPOPNONDON - & bttt

CORWONODBDNNANOVONOODNOONOIPNLDOONIPNLWOOIRINOORNREDWN
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76

Axle Load, Ib | Constraint, Ib]Difference, b}
23,353 40,000 16,648|
35,105 46,500 11,395
47,803 61,500 13,698
60,500} 69,000 8,500
72,303 79,000 6,698
84,105 86,500 2,395
96,803 102,000 5,198

109,500 109,500 0
23,505 34,000 10,495
36,203 50,500 14,298
48,900 57,500 8.600|
60,703 67,500 6,798
72,505 75,500 2,995
85,203 91,000 5,798
97,900 98,500 600
24,450 45,500 21 .050|
37,148 50,500 13,353
48,950 60,500 11,550
60,753 67,500 6,748
73,450 83,500 10,050
86,148 91,000 4,853|
25,395 34,000 8,605
37,198 45,000 7,803
49,000 52,500 3,500|
61,698 69,000 7,303
74,395 76,500 2,105
24,500 38,000 13,500
36,303 45,000 8,698
49,000 61,500 12,500
61,698 69,000 7,303
23,605 34,000 10,395
36,303 52,000 15,698
49,000 59,000 10,000
24,500 47,500 23,000
37,198 52,000 14,803
25,395 34,000 8,605
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Table 37. Constraint evaluation for the vehicle in figure 63.

g —

Unit type | Unit | Units |Wheelbase| Pintle hitciv [Front spreaTiFtom axles|Rear spread] Rear axles| Trailer load | Box length|Dolly tongue
code| 3 wB 5th Wh OS SF SR NR PL LB DTL
tractor 1 1 12° 2' 0 1 4’ 2 ob o’ o’
traller 2 2 27.5° 25' 0’ 0 5 2| 44,000 Ib 35" o’
full traller 4 3 27.5° 25" 4 2 5 2] 44000 b 35 8’
? 0 4 0’ o' o' 0 o 0 ob o' o’
? 0| 5 0’ o’ o' 0 o’ 0 ob o' 0’
? 0 6 0’ 0’ 0’ 0 0’ 0 ob 0’ 0’
Offtracking Conslraint [Pavement Constraint Loading Conditions B Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib Formula b
| Traller 40 Single 20,000 b 1 11,835
] 2 12,333
Offtracking status Pavememnt status 3 12,333 Bridge formula status
ISUccess Success 4 14,000 |Success
5 14,000
Offtrack sum of squares Friction 6 12,500 Limiting axle set
Constraint 1744 0.025 7 12,500 0 to0
Result 1692 8 14,000 ‘
9 14,000 Maximum Load (ibs
10 1] Achieved I Allowed
11 0 117,500 117,500]
12 0
13 0
14 0
15 0
16 0
17 1]
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 37. Constraint evaluation for the vehicle in figure 63 (continued).

[ First axle, |

ONNODOTOD O NOITNE DLEEELWWWWWWNNNODOLNONDND - & d o dd

VWOV WOWONORDRVNNDOONOODNOONODNHLODOINOONEWOONOIONLEWN

Lastaxie, | | Length-eij, ft] # of axles

Axle Load, Ib

Constraint, Ib]Ditference, b]

10.00
14.00
35.00
40.00
48.50
52.50
75.50
80.50

4.00
25.00
30.00
38.50
42.50
65.50
70.50
21.00
26.00
34.50
38.50
61.50
66.50

5.00
13.50
17.50
40.50
45.50

8.50
12.50
35.50
40.50

4.00
27.00
32.00
23.00
28.00

5.00

NWONIB2BLOMNNEBLONOINEWONNODNLWONOONOODNEAWLONOWOONOOONAEAWLN

24,168
36,500
50,500
64,500
77,000
89,500
103,500
117,500
24,665
38,665
52,665
65,165
77,665
91,665
105,665
26,333
40,333
52,833
65,333
79,333
93,333
28,000
40,500
53,000
67,000
81,000
26,500
39,000
53,000
67,000
25,000
39,000
53,000
26,500
40,500
28,000

40,000
46,500
65,500
73,000
83,000
90,500
109,000
117,500
34,000
55,000
62,000
72,000
79,500
98,000
106,500
51,000
55,500
65,000
72,000
91,000
99,000
34,000
46,000
53,500
73,500
81,500
38,500
45,500
65,500
73,500
34,000
56,500
63,500
53,000
57,000
34,000

15,833
10,000
15,000
8,500
6,000
1,000
5,500
0
9,335
16,335
9,335
6,835
1,835
6,335
835
24,668
15,168
12,168
6,668
11,668
5,668
6,000
5,500
500!
6,500
500
12,000
6,500
12,500
6,500]
9,000
17,500
10,500
26,500
16,500
6,000,
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Table 38. Constraint evaluation for the vehicle in figure 64 (continued).

[ First axle, |

Last axle, |

ONNOODODOOD N ONNEDDEEEWLOWWWWNNONAOPNONOMON A2 A2

OCWOWOWONOONNNOODNONOWONOITNELOONIINEWLDLOODINOODRNAWN

2
3
4
5
6
7
8
9
2
3
4
5
6
7
8
2
3
4
5
6
7
2
3
4
5
6
2
3
4
5
2
3
4
2
3
2

Axle Load, Ib

23,295J
36,430
50,295
64,160|
77,045
89,930
104,295
118,660
26,270
40,135
54,000
66,885
79,770
94,135
108,500
27,000
40,865
53,750
66,635
81,000
95,365
27,730
40,615
53,500
67,865
82,230
26,750
39,635
54,000
68,365
25,770
40,135
54,500
27,250
41,615
28,730

Constraint, Ib| Difference, Ib
40,000 16,705
46,500 10,070|
63,500 13,205
70,500 6,340|
88,000 10,955
95,500 5,570

111,500 7,205
119,500 840
34,000 7,730
52,500 12,365
59,500 5,500
77,500 10,615
84,500 4,730
101,000 6,865
108,500 0
48,000 21,000
52,500 11,635
70,500 16,750
77,500 10,865
93,500 12,500
101,000 5,635
34,000 6,270
55,000 14,385
61,500 8,000
78,000 10,135
85,000 2,770
51,000 24,250
55,000 15,365
71,500 17,500
78,000 9,635
34,000 8,230
53,500 13,365
60,000 5,500
49,000 21,750
53,500 11,885
34,000 5,270



Table 39. Constraint evaluation for the vehicle in figure 65.

Unit type | Unit | Units |Wheelbase] Pintle hitch/ [Front spread]Front axles|Rear spread|Rear axles| Trailer load | Box length[Dolly tongue
code| 4 wB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12° 2' o' 1 o' 1 ob o’ o'
trailer 2 2 21.5° 4° o’ 0 o’ 1 30,280 b 28" o’
full traller 4 3 21.5° 4' 0’ 1 o’ 1 30,280 b 28"° 8’
full traller 4 4 21.5° 4’ o’ 1 o 1 30,285 Ib 28" 8’
? 0 5 0’ o0’ o' 0 o' o0 ob o' o’
? 0 6 0 9’ 9 0 o 0 ob 0’ 9
[Offtracking Constraint 'Pavement Constraint Loading Conditions IB@gg Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (Ib) [Foomula b
 Trailer 40" Single 20,000 Ib 1 10,845
2 17,240
Offtracking status Pavement status 3 18,195 B formula status
Success ISUccon 4 17,085 Success
5 18,195
Offtrack sum of squares Friction 6 17,085 Limiting axle set
°° Constraint 1744 0.000 7 18,200 0 to0
- Result 1623 8 0
9 o Maximum Load (ibs)
10 0 Achieved | Allowed
1 0 116,845 117,500]
12 0
13 0
14 0
15 1]
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 (1]
26 0



Table 39. Constraint evali ation for the vehicle in figure 65 (continued).

[ First axle, |

Last axle, j

DO NEEELWWWWMPNNNDMNON - -2 st

NNoOoONNoO OO AENOOBIAEWYJOOIAWN

2
3
4
5
6
7
2
3
4
5
6
2
3
4
5
2
3
4
2
3
2

82

Axle Load, Ib

Constraint, Ib]Difference, Ib

28,085
46,280
63,365
81,560
98,645
116,845
35,435
52,520
70,715
87,800
106,000
35,280
53,475
70,560
88,760
35,280
52,365
70,565
35,280
53,480
35,285

42,000
59,500
71,000
88,500
100,000
117,500
49,500
59,500
77,500
88,500
106,000
42,000
61,000
72,500
90,000
51,500
61,000
78,500
42,000
61,000
51,500

13,915
13,220
7,635
6,940
1,355
655
14,065
6,980
6,785
700

0
6,720
7,525
1,940
1,240
16,220
8,635
7,936
6,720
7,520
16,215
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Table 40. Constraint evaluation for the vehicle in figure 66 (continued).

Axle Load, Ib | Constraint, Ib}Ditference, b
— 17,675| 38,000 20,325
26.850| 450000 18150
36,025 52500  16.475
46394 64500
56763 72,000
67.131]  80.000
77500  87.500
86133 102,000
94,767  109.500
103.400| 117,500
114.175| 128,500
124950 136,500
135.725| 144500
146.500]  152.500
155.133|  166.500
163.767] 174,000

[ First axle, |

OQNQMAGNE
[

-
o

172,400 182,000
183,175 193,000
193,950 201,000

204,725 209,000
215,500I 217,000

18,350 34,000
27,525 42,000
37,894 54,000
48,263 62,000
58,631 69,500
69,000 77,500

77,633 91,500
86,267, 99,500

WWRWRWDWWWWWARRNPPRORNNDRNORORRNRRDRR RN R R — —b = —d —h —h & ok & b & —d b os & =& —& & =4 =& =
ormmpmaoveNonaNRB oo lonromacweNons R B e lananma

94,9000 107,500
105,675 118,500
116,450 126,500
127,225 134,500
138,000] 142,500
146,633 156,000
155,267] 164,000
163,900 172,000
174,675| 183,000
185,450] 191,000
196,225 199,000
207,000 207,000
18,350 34,000
28,719 46,500
39,088| 54,000
49,456 62,000
59,825 69,500
68,458 84,000
77092 91,500
85,725 99,500
96,5000 111,000
107,275 118,500
118,050, 126,500
128,825  134,500|




Table 40. Constraint evaluation for the vehicle in figure 66 (continued).

[ First axie, |

DN ANOTRNNONNEELEAELLELLLLLELLELLLALLOLWOWWWLWO
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Axle Load, ib

Constraint, Ib| Difference, Ib

137,458
146,092
154,725
165,500
176,275
187,050
197,825
19,544
29,913
40,281
50,650
59,283
67,917
76,550
87,325
98,100
108,875
119,650
128,283
136,917
145,550
156,325
167,100
177,875




Table 40. Constraint evaluation for the vehicle in figure 66 (continued).

# of axles

Axle Load, Ib

Constraint, Ib|Difference, Ib

Firstaxie i | Lastaxle,j | Length-eij ft
6 18 76.00
6 19 86.00
6 20 90.00
6 21 94.00
6 22 98.00
7 8 4.00
7 9 19.00
7 10 23.00
7 11 27.00
7 12 37.00
7 13 41.00
7 14 45.00
7 15 49.00
7 16 64.00
7 17 68.00
7 18 72.00
7 19 82.00
7 20 86.00
7 21 90.00
7 22 94.00
8 9 15.00
8 10 19.00
8 1 23.00
8 12 33.00
8 13 37.00
8 14 41.00
8 15 45.00
8 16 60.00
8 17 64.00
8 18 68.00
8 19 78.00
8 20 82.00
8 21 86.00
8 22 90.00
9 10 4.00
9 11 8.00
9 12 18.00
9 13 22.00
9 14 26.00
9 15 30.00
9 16 45.00
9 17 49.00
9 18 53.00
9 19 63.00
9 20 67.00
9 21 71.00
9 22 75.00
10 1 4.00

10 12 14.00
10 13 18.00
10 14 22.00
10 15 26.00
10 16 41.00
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126,006
136,781
147,556
158,331
169,106
20,738
29,371
38,004
46,638
57.413
68,188
78,963
89,738
98,371
107,004
115,638
126,413]
137,188
147,963
158,738
19,002
27,635
36,269|
47,044
57,819|
68,594
79,369|
88,002
96,635
105,269|
116,044
126,819
137,594
148,369
17,267
25,900
36,675
47,450




Table 40. Constraint evaluation for the vehicle in figure 66 (continued).

Constraint, Ib] Difference, Ib

Firstaxle,i | Lastaxle, | Axle Load, Ib

10 17 8 77,633 91,500
10 18 9 86,267 99,500
10 19 10 97,042 111,000
10 20 11 107,817 118,500
10 21 12 118,592 126,500
10 22 13 129,367 134,500
11 12 2 19,408 40,000
11 13 3 30,183 46,500
11 14 4 40,958 54,000
11 15 5 51,733 62,000
11 16 6 60,367, 76,000
11 17 7 69,000 84,000
11 18 8 77,633 91,500
11 19 9 88,408 103,000
11 20 10 99,183 111,000
11 21 1 109,958 118,500
11 22 12 120,733 126,500
12 13 2 21,550 34,000
12 14 3 32,325 42,000
12 15 4 50,000
12 16 5 65,000
12 17 6 72,500
12 18 7 80,500
12 19 . 8 91,500
12 20 . 9 99,500
12 21 53.00 10 107,500
12 22 57.00 11 115,500
13 14 4.00 2 34,000
13 15 8.00 3 42,000
13 16 23.00 4 57,500
13 17 27.00 5 65,000
13 18 31.00 6 72,500

3 19 41.00 7 84,000
13 20 45.00 8 91,500
13 21 49.00 9 99,500
13 22 53.00 10 107,500
14 15 4.00 2 34,000
14 16 19.00 3 50,500
14 17 23.00 4 57,500
14 18 27.00 5 65,000
14 19 37.00 6 76,000
14 20 41.00 7 84,000
14 21 45.00 8 91,500
14 22 49.00 9 99,500
15 16 15.00 2 45,000
15 17 19.00 3 50,500
15 18 23.00 4 57,500
15 19 33.00 5 68,500
15 20 37.00 6 76,000
15 21 41.00 7 84,000
15 22 45.00 8 91,500
16 17 4.00 2 34,000
16 18 8.00 3 42,000
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Table 40. Constraint evaluation for the vehicle in figure 66 (continued).

[ Firstaxle,|

16
16
16
16
17
17
17
17
17
18
18
18
18
19
19
19
20
20
21

Last axle, |
19

20
21
22
18
19
20
21
22
19
20
21
22
20
21
22
21
22
22

Constraint, Ib| Difference, b
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Length-eij, ft| # of axies |Axle Load, Ib

18.00 4 36,675 54,000
22.00 5 47,450 62,000
26.00 6 58,225 69,500
30.00 7 69,000 77,500

4.00 2 17,267 34,000
14.00 3 28,042 46,500
18.00 4 38,817 54,000
22.00 5 49,592 62,000
26.00 6 60,367 69,500
10.00 2 19,408 40,000
14.00 3 30,183 46,500
18.00 4 40,958 54,000
22.00 5 51,733 62,000

4.00 2 21,550 34,000

8.00 3 32,325 42,000
12.00 4 43,100 50,000

4.00 2 21,550 34,000

8.00 3 32,325 42,000

4.00 2 21,550 34,000

17,325
14,550
11,275

8,500
16,733
18,458
15,183
12,408

9,133
20,592
16,317
13,042
10,267
12,450

9,675

6,900
12,450

9,675
12,450
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Table 41. Constraint evaluation for the vehicle in figure 75.

Unit type | Unit | Units [Wheelbase| Pintle hitctv |Front spread]| Front axies|Rear spread|Rear axles| Trailer load | Box length|[Dolly tongue
code| 1 wB__ | sihwhos| SF NF SR NR PL LB DTL
truck 3 1 26" 8’ o' 1 8’ 2 36,860 Ib 31 o’
? 0 2 0° 0’ o’ 0 (1 0 ob 0’ o’
? 0 3 0' o' 0’ 0 o 0 ob 0’ o’
? 0 4 0’ 0’ o’ 0 o 0 ob 0’ o'
? 0| 5 0’ 0’ o’ 0 0’ o ob o' 0’
? 0 6 0' 0’ o' 0 0’ 0 ob 0’ 0’
Offiracking Constraint [Pavement Constraint Loading Conditions B Constraint
Tractor 12°' Tandem 34,000 Ib Axle Load (ib) Formula tti
| Trailer 40 ' Single 20,000 Ib 14,860
20,00 OI )
Offtracking status Pavement status 20,000 Bridge formula status
Success Success | 0 Success
0
[Offtrack sum of squares [_Eriction Limiting axle set
Constraint 1744 0.134 0 00

{Result

676

-t eh b o e -
N rONLOPENONAWN =

CO0O0O0O0O0O00O00O0O0O0OO0O0O0O0O0OO0

Maximum Load (lbs
Achieved Allowed
‘ 54 860 64,000




Table 41. Constraint evaluation for the vehicle in figure 75 (continued).

[Firstaxie i | Lastaxle | | Length-eij ft| # of axies | Axie Load, Ib] Constraint, Ib]Difference, Ib]
1 2 22.00 2 34,860 56,000 21,140
1 3 30.00 3 54,860 64,000 9,140
2 3 8.00 2 40,000 42,000 2,000
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Table 42. Constraint evaluation for the vehicle in figure 76.

Unit type | Unfit | Units [Wheelbase| Pintle hitchv [Front spread| Front axles|Rear spread|Rear axles| Trailer load |Box length|Dolly tongue
code| 1 WB__|5thwhos| SF NF SR NR PL_ LB DTL
truck 3 1 26’ 65’ 0’ 1 55 3 40,900 Ib 31 o'
? 0 2 0’ o' o’ 0 0’ 0 ob 0’ o'
? 0 3 0 0’ o' 0 o0’ 0 ob o' o’
? 0 4 0' 0’ o’ 0 0’ 0 ob o’ 0’
? 0 5 0’ 0’ 0’ 0 0’ 0 ob o' o’
? 0 6 0’ 0' 0' 0 0’ 0 ob 0’ 0’
Offtracking Constraint’ Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib Formula tti
| Traller 40 * Slmle 20,000 Ib 1 15,405
— 2 14,998
Offtracking status Pavement status 3 14,99 8| B formula status
Success [Success 4 14,998 Success
5 0
Offtrack sum of squares [Friction 6 0 Limiting axle set
Constraint 1744 [Co.193 7 (i 0 100
Result 676 8 0
9 0 Maximum Load (lbs
10 0 Achieved Allowed
11 0 L__60400] 65,500
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
N 22 0
23 0
24 0
25 0
26 0




Table 42. Constraint evaluation for the vehicle in figure 76 (continued).

Firstaxie,1 | Last axie, | Axle Load, Ib] Constraint, Ib] Difference, Ib

bbb WHBWN
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Table 43. Constraint evaluation for the vehicle in figure 77 (continued).

[Firstaxie,i | Lastaxle, | Length-eij, ft| # of axles | Axle Load, Ib| Constraint, ib|Ditference, b
1 2 10.00 2 27,555 44,000 16,445
1 3 14.00 3 42,310 48,000 5,690
1 4 48.00 4 59,310 82,000 22,690
1 5 52.00 5 76,310 86,000 9,690
2 3 4.00 2 29,510 34,000 4,490
2 4 38.00 3 46,510 72,000 25,490
2 5 42.00 4 63,510 76,000 12,490
3 4 34.00 2 31,755 68,000 36,245
3 5 38.00 3 48,755 72,000 23,245
4 5 4.00 2 34,000 34,000 0
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Table 44. Constraint evaluation for the vehicle in figure 78 (continued).

[ Firstaxie.| | Lastaxie,] Axle Load, Ib] Constraint, Ib] Difference, Ib]
1 2 2 15,288
1 3 3 3,705
1 4 4 16,605
1 5 5 6,005
2 3 2 2,835
2 4 3 19,735
2 5 4 9,135
3 4 2 31,318
3 5 3 20,718
4 5 2 4,800
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Table 45. Constraint evaluation for the vehicle in figure 79 (continued).

[ Firstaxie,1 | Last axle, | Axle Load, Ib
1 2 2 27,215
1 3 3 45,930
1 4 4 65,915
1 5 5 85,900
2 3 2 37,430
2 4 3 57,415
2 5 4 77,400
3 4 2 38,700
3 5 3 58,685
4 5 2 39,970
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Table 46. Constraint evaluation for the vehicle in figure 80 (copt‘inuefl)j

Firstaxie,i | Lastaxle,| | Length-eij ft| #of axles |Axle Load, Ib]Constraint, Io]Difference, Ib
1 2 8.00 2 21,485 42,000 20,515
1 3 12.00 3 34,470 46,000 11,530
1 4 16.00 4 47,455 50,000 2,545
1 5 48.00 5 61,455 82,000 20,545
1 6 52.00 6 75,455 86,000 10,545
1 7 56.00 7 89,455 90,000 545
2 3 4.00 2 25,970 34,000 8,030
2 4 8.00 3 38,955 42,000 3,045
2 S 40.00 4 52,955 74,000 21,045
2 6 44.00 5 66,955 78,000 11,045
2 7 48.00 6 80,955 82,000 1,045
3 4 4.00 2 25,970 34,000 8,030
3 5 36.00 3 39,970 70,000 30,030
3 6 40.00 4 53,970 74,000 20,030
3 7 44.00 5 67,970 78,000 10,030
4 5 32.00 2 26,985 66,000 39,015
4 6 36.00 3 40,985 70,000 29,015
4 7 40.00 4 54,985 74,000 19,015
5 6 4.00 2 28,000 34,000 6,000
S 7 8.00 3 42,000 42,000 0
6 7 4.00 2 28,000 34,000 6,000
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Table 47. Constraint evaluation for the vehicle in figure 81.

Unit type | Unit | Units [Wheelbase| Pintle hitchv |Front spread] Front axies|Rear spread|Rear axles| Trailer load | Box length|Dolly tongue
code]l 2 wWB 5th Wh OS SE NF SR NR PL LB DTL
tractor 1 1 12° 2' o' 1 4 2 ob o’ o’
trailer 2 2 39.5° 2 o' 0 8’ 31 66,000 Ib 52 0’
? 0 3 N o’ o' 0 o’ (1] ob 0’ o’
? 0 4 o’ o' o' 0 (1 0 ob o' 0’
? 0 5 0’ o’ 0’ 0 o 0 ob 0’ o’
? 0 6 0’ o' 0' 0 0 0 ob 0’ 0’
Offtracking Constraint Pavement Constraint Loading Conditions IB@Qe Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (b [Formula i
| Trailer 40’ Single 20,000 Ib 1 12,955
] 2 15,140
Offtracking status Pavement status 3 15,140 B formula status
ISuccess |8uccou 4 15,088 Success
5 15,088
Offtrack sum of squares Friction 6 15,088 Limiting axle set
Constraint 1744 0.152 7 0 0 to O
Result 1700 8 0
9 (1] Maximum Load (lbs
10 0 L Achieved I Allowed
11 0 88,500 91,000
12 0
13 0
14 o
15 0
16 )
17 0
18 0
19 o
20 0
21 0
22 0
23 0
24 0
25 o
26 0




Table 47. Constraint evaluation for the vehicle in figure 81 (continued).

[ Firstaxie i | Lastaxle,| | Length-ei], | # of axies |Axle Load, Ib]Constraint, Ib] Difference, Ib
1 2 10.00 2 28,095 44,000 15,905
1 3 14.00 3 43,235 48,000 4,765
1 4 41.50 4 58,323 75,500 17,177
1 5 49.50 5 73,412 83,500 10,088
1 6 57.50 6 88,500 91,000 2,500
2 3 4.00 2 30,280 34,000 3,720
2 4 31.50 3 45,368 65,500 20,132
2 5 39.50 4 60,457 73,500 13,043
2 6 47.50 5 75,545 81,500 5,955
3 4 27.50 2 30,228 61,500 31,272
3 5 35.50 3 45,317 69,500 24,183
3 6 43.50 4 60,405 77,500 17,095
4 5 8.00 2 30,177 42,000 11,823
4 6 16.00 3 45,265 50,000 4,735
5 6 8.00 2 30,177 42,000 11,823
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Table 48. Constraint evaluation for the vehicle in figure 82 (continued).

Axle Load, Ib| Constraint, Ib| Difference, Ib

[ Firstaxie,i ]| Lastaxie, |

NNONOOTNONEAEJOONEBWNOOIOLEWON

2
3
4
5
6
7
2
3
4
5
6
2
3
4
5
2
3
4
-2
3
2

DOV NEELEWWWWMNNONNONONN L 4 A
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Table 49. Constraint evaluation for the vehicle in figure 83.

Unit type | Unit | Units [Wheelbase] Pintle hitct [Front spread| Front axles|Rear spread|Rear axles| Trailer load | Box length] Dolly tongue
code} 2 wB 5th Wh OS SF NF SR NR PL LB DTL
truck 3 1 26" 8’ (1 1 8’ 2 29,500 Ib 31° 0’
full trailer 4 2 31° 3 4 2 8 2] 50000 b 41 15.5°
? 0 3 0’ o’ o' (1] o0’ 0 ob o' [/
? . 0 4 0’ o’ o’ ] o’ 0 ob o’ 0’
? 0 5 0’ o’ o' 0 0’ 0 ob o’ o'
? 1] 6 0 0’ [ 0 0’ 0 ob o' 0’
Offtracking Constraint [Pavement Constraint Loading Conditions [Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) Formula __ ttl
| Trailer 40’ Single 20,000 Ib 1 13,870]
2 16,815
Offtracking status Pavement status 3 16,815 Bridge formula status
Success Success 4 13,388 Success
_ 5 13,388
Offtrack sum of squares Friction 6 16,113 Limiting axle set
Constraint 1744 0.127 7 16,113 0 100
Resut 1733 8 0
9 0 |_Maximum Load (Ibs)
10 1] Achieved | Allowed
1 0 106,500] 106,500]
12 1]
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 (1]
21 0
22 0
23 0
24 0
25 0
26 0




Table 49. Constraint evaluation for the vehicle in figure 83 (continued).

106

[ Firstaxie, | | Lastaxie,] Length-eij, ft| #ofaxles |Axle Load, Ib|Constraint, Ib| Ditference, Ib
1 2 22.00 2 30,685 56,000 25,315
1 3 30.00 3 47,500 64,000 16,500
1 4 51.50 4 60,888 85,500 24,613
1 5 5§5.50 5 74,275 89,500 15,225
1 6 80.50 6 90,388 102,500 12,113
1 7 88.50 7 106,500 106,500 0
2 3 8.00 2 33,630 42,000 8,370
2 4 29.50 3 47,018 63,500 16,483
2 5 33.50 4 60,405 67,500l 7,095
2 6 58.50 5 76,518 91,500 14,983
2 7 66.50 6 92,630 95,500 2,870
3 4 21.50 2 30,203 55,500| 25,298
3 5 25.50 3 43,590 59,500 15,910
3 6 50.50, 4 59,703 84,500 24,798
3 7 58.50 5 75,815 91,500 15,685
4 5 4.00 2 26,775 34,000 7,225
4 6 29.00 3 42,888 63,000 20,113
4 7 37.00 4 59,000| 71,000 12,000
5 6 25.00 2 29,500 53,000 29,500
5 7 33.00 3 45,613 67,000 21,388
6 7 8.00 2 32,225 42,000 9,775
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Table 50. Constraint evaluation for the vehicle in figure 84.

Unit type | Unit | Units [Wheelbase] Pintle hitch/ [Front spread|Front axles|Rear spread| Rear axles| Trailer load |Box length] Dolly tongue
code] 3 ws 5th Wh OS SF NF SR NR PL LB DTL

tractor 1 1 12° 0’ o’ 1 4 2 ob 0’ 0’
trailer 2 2 27 3 o’ 0 4 2| 36,000 b 35° 0’
tull trailer 4 3 27" 3’ 4 2 4 2 39,000 Ib 35° 12°
? 0 4 0’ o' 0’ 0 o 0 ob 0’ o’
? 0| 5 0 o’ 0’ 0 0’ 0 on 0’ o’
? 0 6 ('N 0’ 0’ 0 0 0 ob 0’ 0’
Offtracking Constraint Pavement Constraint Loading Conditions Bridge Constraint ‘
Tractor 12° Tandem 34,000 b Axle Load (Ib) |Formula
| Traller 40°' Single 20,000 Ib 1 8,500

2 12,333
Otftracking status Pavement status 3 12,333 Brigge formula status
|Success Success 4 11,668 Success

5 11,668
[Offtrack sum of squares Friction 6 11,528 Limiting axle set
Constraint 1744 0.014 7 11,528 0 to0
Result 1721 8 12,473

9 12,473 Maximum Load (lbs ‘

10 0 ] Achieved | Allowed

1 0 |__104,500

12 0

13 0

14 0

15 0

16 0

17 0

18 0

19 0

20 0

21 0

22 0

23 0

24 0

25 0

26 0




Table 50. Constraint evaluation for the vehicle in figure 84 (continued).

[ First axle, i

8
@

Last axle, j
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Length-eij, fi | # of axles | Axle Load, Ib] Constraint, Ib] Difference, b
10.00 2 20,833 44,000 23,168
14.00 3 33,165 48,000 14,835
37.00 4 44,833 71,000 26,168
41.00] 5 56,500] 75,000 18,500
54.00 6 68,028 88,000 19,973
58.00 7 79,555 91,000 11,445
81.00 8 92,028 102,500 10,473
85.00 9 104,500 104,500 0

4.00 2 24,665 34,000 9,335
27.00 3 36,333 61,000 24,668
31.00 4 48,000 65,000 17,000
44.00 5 59,528 78,000 18,473
48.00 6 71,055 82,000 10,945
71.00 7 83,528 97,500 13,973
75.00 8 96,000 99,500 3,500
23.00 2 24,000 57,000 33,000
27.00 3 35,668 61,000 25,333
40.00 4 47,195 74,000 26,805
44.00 5 58,723 78,000 19,278
67.00 6 71,195 95,500! 24,305
71.00 7 83,668 97,500 13,833|

4.00 2 23,335 34,000 10,665
17.00 3 34,863 51,000 16,138
21.00 4 46,390 55,000 8,610
44.00 5 58,863 78,000 19,138
48.00 6 71,335 82.0'00! 10,665
13.00 2 23,195 47,000 23,805
17.00 3 34,723 51,000 16,278
40.00 4 47,195 74,000 26,805
44.00 5 59,668 78,000 18,333

4.00 2 23,055 34,000 10,945
27.00 3 35,528 61,000 25,473
31.00 4 48,900 65,000 17.ooo|
23.00 2 24,000 57,000 33,000
27.00 3 36,473 61,000 24,528

4.00 2 24,945 . 34,000 9,055
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Table 51. Constraint evaluation for the vehicle in figure 85.

Untt type | Unit | Units [Wheelbase[ Pintle hitch/ [Front spread|Front axles|Rear spread|Rear axles| Traller load | Box length|Dolly tongue
code| 3 WB__ | 5thwhOS SF NF SR NR PL LB DTL_
tractor 1 1 12’ o' o' 1 4’ ob 0’ o’
trailer 2 2 23 3’ o' 0 4 36,750 Ib 31’ (1
tull traller 4 3 23’ 3 4 2 4' 39,750 Ib 31’ 23
? 0 4 0 0’ 0’ 0 o0’ ob o’ (1
? 0| 5 I o’ i 0 0 ob o’ (1
? 0 6 0’ 0’ 0’ 0 0’ ob 0’ 0’
[Offtracking Constraint [Pavement Constraint Loading %fonst_rai_r_u
Tractor 12’ Tandem 34,000 Ib Axle L Formula __ tii
Trailer 40 ' Single 20,000 Ib 1
== oingle 20,000 /b 2
Offtracking status Pavement status 3 Bridge formula status
Success Success 4 Success
' 5
Offtrack sum of squares [ Friction 6 Limiting axle set
Constraint 1744 0.016 7 0 to0
Result 1706 8
9 " |L_Maximum Load (lbs)
10 0 Achieved Allowed
11 0 {106,000 106,000
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 51. Constraint evaluation for the vehicle in figure 85 (continued).

First axle, i

Last axle, i

Length-eil, fi| # of axles

O NNOCOTOOUTONUIONE 22D AEWVWWWWWWNDNOLNODNNDNODNDON & d cd o ch cd cd

DOWRRWBDNOONDOONNDNODINOIPNEOONONDHDWOOIONEWN

NONNE2OUNARWNOINLEWNNYNORNEWONOONOONDEWNDOONORNEWN
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Axle Load, Ib | Constraint, Ib|Difference, Ib

84,698
97,500
24,375
36,363
47,935
59,508
72,310
85,113
23,975
35,548
47,120}
59,923
72,725
23,560
35,133
47,935
60,738
23,145
35,948
48,750|
24,375
37,178
25,605
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Table 52. Constraint evaluation for the vehicle in figure 86.

Unit type | Unit | Units [Wheelbase] Pintle hitclv [Front spread] Front axles|Rear spread| Rear axies| Trailer load | Box length|Dolly tongue
code| 3 wWB 5th Wh OS SF NF SR NR PL__ LB DTL
tractor 1 12' 0’ 0’ 1 4’ 2 ob [ o'
traller 2 2 27" 3’ o’ 0 8’ 2 38,000 Ib 37 o'
tull trailer 4 3 27 3’ 4 2 8’ 2 39,500 Ib 37’ 13°
? (1] 4 0° o’ (1 0 0’ 0 ob (1 o'
? Ol 5 0 o' o' 0 (1 0 ob 0’ o'
? 0 6 0° 0’ 0' 0 0’ 0 ob 0’ 0’
Offtracking Constraint [Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 ib Axle Load (ib Formula i
| Traller 40’ Single 20,000 b 1 8,500
2 12,093
Offtracking status Pavement status 3 12,093 Bi formula status
Success Success 4 12,908 Success
_ ___ 5 12,908
Ofitrack sum of squares Friction 6 10,913 Limiting axle set
Constraint 1744 0.062 7 10,913 0 to0
Result 1722 8 13,338
9 13,338 Maximum Load (ibs
10 0 Achieved Allowed
1 0 107,000] ___107,000]
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 52. Constraint evaluation for the vehicle in figure 86 (continued).

[ First axie,i | Lastaxle,j | Length-eij ft| #ofaxies |Axie Load, Ib|Constraint, lb[ﬁference, bl

1 2 10.00 2 20,593 44,000 23,408
1 3 14.00 3 32,685 48,000 15,315
1 4 35.00 4 45,593 69,000 23,408
1 5 43.00 5 58,500 77,000 18,500
1 6 57.00 6 69,413 90,500 21,088
1 7 61.00 7 80,325 92,500 12,175
1 8 82.00 8 93,663 103,000 9,338
1 9 80.00 9 107,000 107,000 0
2 3 4.00 2 24,185 34,000 9,815
2 4 25.00 3 37,083 59,000 21,908
2 5 33.00 4 50,000 67,000 17,000
2 6 47.00 5 60,913 81,000 20,088
2 7 51.00 6 71,825 85,000 13,175
2 8 72.00 7 85,163 98,000 12,838
2 9 80.00 8 98,500 102,000 3,500
3 4 21.00 2 25,000 55,000 30,000
3 5 29.00 3 37,908 63,000 25,093
3 6 43.00 4 48,820 77,000 28,180
3 7 47.00 5 59,733 81,000 21,268
3 8 68.00 6 73,070 96,000 22,930
3 9 76.00 7 86,408 100,000 13,593
4 5 8.00 2 25,815 42,000 16,185
4 6 22.00 3 36,728 56,000 19,273
4 7 26.00 4 47,640 60,000 12,360
4 8 47.00 5 60,978 81,000 20,023
4 9 55.00 6 74,315 89,000 14,685
5 6 14.00 2 23,820 48,000 24,180
5 7 18.00 3 34,733 52,000 17,268
5 8 39.00 4 48,070 73,000 24,930
5 9 47.00 5 61,408 81,000 19,593
6 7 4.00 2 21,825 34,000 12,175
6 8 25.00 3 35,163 59,000 23,838
6 9 33.00 4 48,500 67,000 18,500
7 8 21.00 2 24,250 55,000 30,750
7 9 29.00 3 37,588 63,000 25,413
8 9 8.00 2 26,675 42,000 15,325,
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Table 53. Constraint evalvation for the vehicle in figure 87. -

Unit type | Unit | Units [Wheelbase] Pintle hitchV [Front spread| Front axles|Rear spread|Rear axles| Trailer load | Box length]Dolly tongue
code| 4 WB__ | sthwhos SF NF SR NR _PL LB DTL
tractor 1 1 12° 2 g’ 1 (4 1 ob o' 0’
trailer 2 2 21.5° 4’ o' 0 o’ 1 28,500 Ib 28° (1
full traller 4 3 21.5° 4' o’ 1 0’ 1 28,500 Ib 28 8’
full traller 4 4 21.5" 4 o’ 1 o’ 1 28,500 b 28"’ 8’
? 0 5 0’ o’ o' o0 o’ /] ob 0’ o'
? 0 (] 0’ o' 0’ 0 0’ 0 on o' 0’
[Offtracking Constraint [Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 ib Axle Load (ib) Formula _ #i
Traller 40’ Single 20,000 Ib 1 10,710
2 16,545
| Offtracking status Pavement status 3 17,245 B formula status
Success Success 4 16,255 Success
— 5 17,245
Offtrack sum of squares Friction 6 16,255 Limiting axle set
Constraint 1744 D.000 7 17,248 0 toO
Result 1623 8 0
9 0 Maximum Load (lbs) |
1 ] L_111,500] 111,500
12 (1)
13 0
14 0
15 1]
16 (1]
17 0
18 0
19 0
20 1]
21 0
22 ]
23 0
24 0
25 0
N 26 0




Table 53. Constraint evaluation for the vehicle in figure 87 (continued). -

[ First axie, i

Last axle, |

DOV EDEEWWWWMNNONNNON L b ddd

NNONOOTNO AN A WNNOOAEWN

Length-ei, ft| # of axles

[+

[

wn

(=)
NWNE2WONALRAWONONLEWOWNDNNOONLWN

44,500
60,755
78,000
94,255
111,500
33,790
50,045
67,290
83,545
100,790
33,500
50,745
67,000
84,245
33,500
49,755
67,000
33,500
50,745
33,500
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Axle Load, Ib
27,255|

Constraint, Ib|Difference, Ib
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Table 54. Constraint evaluation for the vehicle in figure 88 (continued).

[ First axle, |

Last axle, j

Length-eij, ft| # of axles

Axle Load, Ib | Constraint, Ib|Ditference, b

DO NEDE2EWWWWMNMNNONON 2 2 2 a

NNONOONOANAONEAdOODNLHLEWOAIODONEWN

12.00
32.00
49.00
69.00
86.00
106.00
20.00
37.00
57.00
74.00
94.00
17.00
37.00
54.00
74.00
20.00
37.00
§7.00
17.00
37.00
20.00

NWON2LONAANERONORNRELONNOONDEDWON
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28,000
44,000
62,250
79,500
97,750
115,000
35,500
53,750
71,000
89,250
106,500
34,250
51,500
69,750
87,000
35,500
53,750
71,000
35,500
52,750
35,500

46,000
66,000
83,000
96,500
105,000
115,000
54,000
71,000
90,500
99,000
109,000
51,000
71,000
88,000
99,000
54,000
71,000
90,500
51,000
71,000
54,000

18,0004
22,000
20,750,
17,000
7,250
0
18,500,
17,250,
19,500,
9,750
2,500
16,750
19,500
18,250
12,000
18,500
17,250
19,500
15,500
18,250
18,500,




Table 55. Constraint evaluation for the vehicle in figure 97.

Dolly tongue

LT

Unit type | Unit | Units [Wheelbase| Pintle hitch/ [Front spread] Front axles[Rear spread| Rear axles| Trailer load | Box length
code| 2 wB 5th Wh OS SF SR PL LB DTL
tractor 1 1 19°' 4° o’ 1 8 2 ob o' (1
trailer 2 2 33.5° 2' o' o 4’ 5 71,855 Ib 46"’ 1
? 0 3 0’ 0’ 0’ 0 (1 0 ob o' 0’
? 0 4 0 0’ 0’ 0 o’ 0 ob 0’ o'
-? 0 5 0 0’ 0’ 0 0 0 ob o’ o’
? 0 6 0’ 0’ 0' 0 0’ 0 ob 0' 0’
Otttracking Constraint 'Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Formula b
 Trailer 40’ Single 20,000 Ib 1
2
Offtracking status Pavement status 3 Bridge formula status
Success Success 4 Success
5
[Offtrack sum of squares Friction 6 Limiting axle set
Constraint 1744 0.156 7 0 t0o0
|Result 1467 8 10,794
9 0 | Maximum Load (ibs
10 0 Achieved | Allowed
11 0 98,355 98,500
12 0
13 0
14 0
15 0
16 0
17 0
18 .0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
0



Table 55. Constraint evaluation for the vehicle in figure 97 (continued).

First axle, i

Lastaxle, j

NOONOTTNLEELELEWLLOWWWMNMNOPMOPONNN A L A

WO NONOODOONOANNONOOTNLONOONLBWONOOTONLEWN

2
3
4
5
6
7
8
2
3
4
5
6
7
2
3
4
5
6
2
3
4
5
2
3
4
2
3
2
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Axle Load, ib] Constraint, Ib] Difference, b
29,378
44,385
55,179
65,973
76,767
87,561
98,355
30,015
40,809
51,603
62,397
73,191
83,985
25,802
36,596
47,390
58,184
68,978
21,588
32,382
43,176
53,970
21,588
32,382
43,176
21,588
32,382
21,588
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Table 56. Constraint evaluation for the vehicle in figure 98 (continued).

[ Firstaxie, i | Lastaxle,| | Length-eij fi| #of axies | Axle Load, Ib] Constraint, Ib] Difference, Ib
1 2 13.50 2 28,033 45,500 17,468
1 3 18.50 3 43,365 52,000 8,635
1 4 37.50 4 54,320| 69,000 14,680
1 5 41.50 5 65,275 76,000 10,725
1 6 45.50 6 76,230 83,500 7,270
1 7 49.50 7 87,185 91,000 3,815
1 8 53.50 8 98,140 98,500 360
2 3 5.00 2 30,665 36,000 5,335
2 4 24.00 3 41,620 56,000 14,380
2 5 28.00 4 52,575 62,500 9,925
2 6 32.00 5 63,530 70,000 6,470
2 7 36.00 6 74,485 77,500 3,015
2 8 40.00 7 85,440 85,500 60
3 4 19.00 2 26,288 51,000 24,713
3 5 23.00 3 37,243 55,500 18,258
3 6 27.00 4 48,198 62,000 13,803
3 7 31.00 5 59,153 69,500 10,348
3 8 35.00 6 70,108 77,000 6,893
4 5 4.00 2 21,910 36,000 14,090|
4 6 8.00 3 32,865 44,000 11,135
4 7 12.00 4 43,820 52,000 8,180
4 8 16.00 5 54,775 60,000 5,225
5 6 4.00 2 21,910 36,000 14,0901
5 7 8.00 3 32,865 44,000 11,135
5 8 12.00 4 43,820 52,000 8.180'
6 7 4.00 2 21,910 36,000 14,090
6 8 8.00 3 32,865 44,000 11,135
7 8 4.00 2 21,910 36,000 14,090]
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Table 57. Constraint evaluation for the vehicle in figure 99 (continued).

[ First axie,i | Lastaxle j |Length-eij ft]| # of axles |Axle Load, Ib|Constraint, Ib|Difference, Ib
1 2 12.50 2 27,465 46,500 19,035
1 3 20.50 3 46,430{ 54,500 8,070
1 4 4475 4 62,453 79,000 16,547
1 5 54.75 5 78,477 89,000 10,523
1 6 64.75 6 94,500 94,500 0
2 3 8.00 2 37,930’ 42,000 4,070|
2 4 32.25 3 53,953 66,500 12,547
2 5 42.25 4 69,977 76,500 6,523
2 6 52.25 5 86,000] 86,500 500
3 4 24.25 2 34,988 58,500 23,512
3 5 34.25 3 51,012 68,500 17,488
3 6 44.25 4 67,035 78,500 11,465
4 5 10.00 2 32,047 44,0000 ° 11,953
4 6 20.00 3 48,070 54,000 5,930
5 6 10.00 2 32,047 44,000 11,953
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Table 58. Constraint evaluation for the vehicle in figure 107 (continued).

[ Firstaxie, i | Last axle,| Axle Load, Ib] Constraint, Ib]Ditference, Ib

1 2 2 27,065 50,000 22,935
1 3 3 38,710] 54,000 15,290
1 4 4 50,355 60,500 10,145
1 5 5 62,000 68,000 6,000
2 3 2 23,2000 34,000 10,710}
2 4 3 34,935 42,000 7,065
2 5 4 46,580 50,000 3,420
3 4 2 23,290 34,000 10,710
3 5 3 34,935 42,000 7,065
4 5 2

23,290| 34,000 10,710
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Table 59. Constraint evaluation for the vehicle in figure 108 (continued).

126

[ Firstaxle,i | Lastaxie,| | Length-ei, t] #of axies | Axle Load, Ib] Constraint, Ib] Difference, Ib
1 2 10.00f 2 28,005 40,000 11 ,994
1 3 14.00 3 44,065 46,500 2,435
1 4 40.50 4 55,253 69,000 13,747
1 5 45.50 5 66,441 76,500 10,059
1 6 50.50 6 77,629 84,500 6,871
1 7 55.50 7 88,817 92,500 3,683
1 8 60.50 8 100,005 100,500 495
2 3 4.00 2 32,120 34,000 1,880]
2 4 30.50 3 43.308’ 59,000 15,692
2 5 35.50 4 54,496 65,500 11,004
2 6 40.50 5 65,684 73,500 7,816
2 7 45.50 6 76,872 81,500 4,628
2 8 50.50 7 88,060 89,500 1,440
3 4 26.50 2 27,248| 56,500 29,252
3 5 31.50 3 38,436 59,500 21,064
3 6 36.50 4 49,624 66,500 16,876
3 7 41.50 5 60,812 74,000 13,188
3 8 46.50 6 72,000r 82,000 10,000
4 5 5.00 2 22,376 34,000 11,624
4 6 10.00 3 33,564 43,500 9,936
4 7 15.00 4 44,752 52,000 7,248
4 8 20.00 5 55,940| 60,500 4,560
5 6 5.00 2 22,376 34,000 11,624
5 7 10.00 3 33,564 43,500 9,936
5 8 15.00 4 44,752 52,000 7,248
6 7 5.00 2 22,376| 34,000 11,624
6 8 10.00 3 33,564 43,500 9,936
7 8 5.00 2 22,376 34,000 11,624
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Table 60. Constraint evaluation for the vehicle in figure 109.

Unit type | Unit | Units |Wheelbase] Pintle hitch/ [Front spread| Front axles|Rear spread|Rear axles| Trailer load | Box length]Dolly tongue
‘ code]| 2 wB 5th Wh OS SF NF SR NR PL LB DTL
truck 3 1 28° 8’ 0’ 1 4 2| 32,000 b 31’ 0’
full trailer 4 2 26° 25° 4 2 4 2| 41,000 b 33 10°
? 0 3 0’ o 0’ 0 o .0 ob o’ 0’
? 0 4 0 0’ o (/] o (/] ob 0’ 0’
? 0 5 0’ 0’ 0’ 0 o 0 ob 0 0
? 0 6 0’ 0’ 0’ 0 0 0 ob 0’ 0’

Ofttracking Constraint Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 b Axle Load (Ib Formula b
| Trailer 40 Single 20,000 Ib | 1 16,185
2 16,908
Otttracking status Pavement status 3 16,908 | Bridge formula status
Success Success 4 11,963 [Success
— 5 11,963
Offtrack sum of squares L_ Friction 6 13,038 ‘|Limiting axle set
Constraint 1744 L _0.025 7 13,038 0 toO
Result 1460 8 o
9 o Maximum Load (ibs)
10 0 Achieved | Allowed
11 0 100,000 104,500
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 60. Constraint evaluation for the vehicle in figure 109 (continued).

[ Firstaxle,| | Lastaxie,| | Length-eil, t| # of axies | Axle Load, Ib] Constraint, Ib] Difference, Ib
1 2 26.00 2 33,093 56,000 22,908
1 3 30.00 3 50,000 58,500 8,500|
1 4 46.00 4 61,963 72,500 10,538
1 5 50.00 5 73,925 79,500 5,575
1 6 72.00 6 86,963 97,000 10,038
1 7 76.00 7 100,000 104,500 4,500
2 3 4.00 2 33,815 34,000 185
2 4 20.00 3 45,778 51,000 5,223
2 5 24.00 4 57,740 58,000 260
2 6 46.00 5 70,778 77,000 6,223
2 7 50.00 6 83,815 84,000 185
3 4 16.00 2 28,870 46,000 17,130
3 5 20.00 3 40,833 51,000 10,168
3 6 42.00 4 53,870 70,000 16,130
3 7 46.00 5 66,908 77,000 10,093
4 5 4.00 2 23,925 34,000 10,075
4 6 26.00 3 36,963 55,500 18,538
4 7 30.00 4 50,000 62,000 12,000
5 6 22.00 2 25,000 52,000 27,000
5 7 26.00 3 38,038 55,500 17,463
6 7 4.00 2 26,075 34,000 7,925
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Table 61. Constraint evaluation for the vehicle in figure 110.

Unit type | Unit | Units |Wheelbase] Pintle hitchv [Front spread| Front axles|Rear spread| Rear axles| Traler load | Box length] Dolly tongue
code| 3 wB___| 5thwhOS SF NF SR NR PL LB DTL
tractor 1 1 12° 2' 0’ 1 4 2 ob 0’ o’
traiter 2 2 22" 2 o’ 0 4 2] 35250 Ib 28 o'
full trailer 4 3 22° 2' 4' 2 94’ 2 35,250 Ib 28"’ 8’
? 0 4 0’ o’ o' (1} o0’ 0 ob o’ o’
? 0 5 0’ o' o’ 0 o' 0 ob 0’ o'
? 0 6 0’ 0’ o' 0 o' 0 ob 0’ 0’
Offtracking Constraint [Pavement Constraint Loading Conditions Bridge Conslraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) Formula b
| Trailer 40 Single 20,000 b 1 11,170
2 10,678
Offtracking status Pavement status 3 10,678 Bridge formula status
Success Success 4 11,613 [Success
5 11,613
Offtrack sum of squares Friction 6 10,513 ILimiting axle set
—_ Constraint 1744 D.020 7 10,513 0 to0
» Result 1156 8 11,613
9 11,8613 Maximum Load (ibs) |
10 0 Achieved | Allowed
1 0 100,000 110,500
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 61. Constraint evaluation for the vehicle in figure 110 (continued).
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[ Firstaxle,i | Lastaxle,] | Length-eij, t| # of axies | Axle Load, Ib] Constraint, Ib]Difference, Ib]
1 2 10.00 2 21,848 40,000 18,153
1 3 14.00 3 32,525 46,500 13,975
1 4 30.00 4 44,138 62,000 17,863
1 5 34.00 5 55,750| 69,500 13,750
1 6 42.00 6 66,263 79,000 12,738
1 7 46.00 7 76,775 87,000 10,225
1 8 64.00 8 88,388 102,500 14,113
1 9 68.00 9 100,000] 110,500 10,500]
2 3 4.00 2 21,355 34,000 12,645
2 4 20.00 3 32,968 51,000 18,033
2 5 24.00 4 44,580' 58,000 13,420I
2 6 32.00 5 55,093 68,000 12,908
2 7 36.00 6 65,605 75,500 9,895
2 8 54.00 7 77,218 91,500 14,283
2 9 58.00 8 88,830 99,000 10,1 70|
3 4 16.00 2 22.290I 46,000 23,710
3 5 20.00 3 33,903 51,000 17,098
3 6 28.00 4 44,415 60,500 16,085
3 7 32.00 5 54,928 68,000 13,073
3 8 50.00 6 66,540 84,000 17,460|
3 9 54.00 7 78,153 91,500 13,348
4 5 4.00 2 23,225 34,000 10,775
4 6 12.00 3 33,738 45,000 11,263
4 7 16.00 4 44,250 52,500 8,250
4 8 34.00 5 55,863 69,500 13,638
4 9 38.00 6 67,475 77,000 9,525
5 6 8.00 2 22,125 38,000 15,875
5 7 12.00 3 32,638 45,000 12,363
5 8 30.00 4 44,250] 62,000 17,750
5 9 34.00 5 55,863 69,500 13,638
6 7 4.00 2 21,025 34,000 12,975
6 8 22.00 3 32,638 52,500 19,863
6 9 26.00 4 44,250| 59,500 15,250
7 8 18.00 2 22,125 48,000 25,875
7 9 22.00 3 33,738 52,500 18,763
8 9 4.00 2 23,225 34,000 10,775



T€1

Table 62. Constraint evaluation for the vehicle in figure 111.

Unit type | Unit | Units [Wheelbase| Pintle hitcv [Front spread|Front axles|Rear spread|Rear axles| Traller load | Box length|Dolly tongue
code|] 3 wB 5th Wh OS SF NF SR NR PL LB DTL
tractor 1 1 12° 25° o' 1 4’ 2 ob o’ 0’
trailer 2 2 28° 3’ 0’ 0 4 2| 35250 Ib 36° o’
full trailer 4 3 28’ 3 4 2 4 2] 35250 Ib 36 8’
? 0 4 0’ 0’ 0’ 0 o’ 0o on 0’ o’
? ol 5 0’ o' o' 0 o 0 ob 0’ o’
? 0 6 0 [N 0’ 0 0 0 ob 0’ 0’
[Offtracking Constraint [Pavement Constraint Loading Conditions Bridge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) Formula b
| Trailer 40 ' Single 20,000 b 1 11,910
2 10,478
Offtracking status A Pavement status ‘ 3 10,478 Bridge formula status
Success Success ‘ 4 11,443 Success
__ 5 11,443
Offtrack sum of squares Friction 6 10,683 Limiting axle set
Constraint 1744 0.016 7 10,683 0 to0
Result 1745 8 11,443 _
9 11,443 Maximum Load (lbs)
10 0 Achieved | Allowed
11 0 100,000 117,500]
12 0
13 0
14 0
15 0
16 0
17 (1]
18 0
19 0
20 1]
21 0
22 1]
23 0
24 0
25 0
26 0




Table 62. Constraint evaluation for the vehicle in figure 11} (conﬁnued}. )

[ First axle, |

Last axie, i

Length-eij, ft| # of axles

Axle Load, ib

Constraint, Ib|Difference, Ib

O NN UIONOINE BDE2LEDLDWWWWWWMNMNONMNNPNONNODNON A A ddcd

DWOWOBDOWRIOONDOOONOPNWONONEOONINELWORNOOOEWN

10.00
14.00
35.50
39.50
48.50
52.50
76.50
80.50

4.00
25.50
29.50
38.50
42.50
66.50
70.50
21.50
25.50
34.50
38.50
62.50
66.50

4.00
13.00
17.00
41.00
45.00

9.00
13.00
37.00
41.00

4.00
28.00
32.00
24.00
28.00

4.00

NWONLBLOMNMEAWOMNOONIEWLONDNNOORLWLOUMNMNONOBLWLONDNOOO~NOOOAWLDND

132

22,388
32,865
44,308
55,750]
66,433
77,115
88,558
100,000
20,955
32,398
43,840
54,523
65,205
76,648
88,090
21,920
33,363
44,045
54,728
66,170
77,613
22,885
33,568
44,250
55,693
67,135
22,125
32.808|

44,250
65,693
21,365
32,808
44,250r
22,125
33,568
22,885

17,500
13,045
22,603
17,660
17,478
14,295
22,353
18,410
29,580
21,638
20,955
17,273
25,330
21,388
11,115
12,433

9,250
17,808
13,865
16,875
13,193
22,250
17,808
12,635
24,193
19,250
31,875
23,433
11,115
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~ Table 63. Constraint evaluation for the vehicle in figure 112.

Unit type | Unit | Units |Wheelbase Pintle hitch/ FFnont spread| Front axles|Rear spread| Rear axles] Trailer load | Box length 50lly tongue
code] 4 wB 5th Wh OS SF NF SR NR PL LB DTL_
tractor 1 1 12° 2 o' 1 o’ 1 ob 0’ o’
trailer 2 2 22° 3 o' 0 o 1 24,660 Ib 28' o'
full trailer 4 3 22° 3 o' 1 o 1 24,665 Ib 28 8’
full traller 4 4 22° 3 o’ 1 o’ 1 24,665 Ib 28’ 8’
? o 5 0’ o' o' 0 o’ 0 ob o’ o’
? 0 6 0’ Q' Q' 1) o' 0 ob 0’ o'
Offtracking Constraint__| [Pavement Constraint Loading Conditions IB[y_ge Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib) [Formula b
| Trailer 40’ Single 20,000 b 1 10,555
2 15,775
Offtracking status Pavement status 3 14,330] Bridge formula status
Success Success 4 15,335 Success
o 5 14,335
Ofitrack sum of squares Friction 6 15,335 Limiting axle set
Constraint 1744 0.000 7 14,335 0 toO
Result 1702 8 0
9 o Maximum Load (lbs)
10 0 Achieved | Allowed
1 0 100,000] 117,000}
12 0
13 0
14 0
15 0
16 1]
17 0
18 o
19 1]
20 0
21 0
22 0
23 1]
24 0
25 0
26 0




Table 63. Constraint evaluation for the vehicle in figure 112 (continued).

[ Firstaxie,i | Last axie, Axle Load, Ib | Constraint, Ib] Difference, Ib

100.000|
30105 50000
45440 59500
50.775| 77,500
751100  88.000
89.445|  105.500
20.665|  41.000
440000 61,000
59.335]  71.500
73.670|  89.500
20,670 52,000
45005  61.000
59.340|  78.500
20.670|  41.000
44005 61,000
20.670| 52,000

NNONOOINOONLENOOONLWNOOLALWN

2
3
4
5
6
7
2
3
4
5
6
2
3
4
5
2
3
4
2
3
2
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Table 64. Constraint evaluation for the vehicle in figure 121 (continued).

Firstaxie,i ]| Lastaxie, ] Axle Load, Ib] Constraint, Ib] Ditference, Ib

W MNON & ~a
bbWbrbOWON
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Table 65. Constraint evaluation for the vehicle in figure 122.

Unit type | Unit | Units [Wheelbase[ Pintle hitchv ﬂ?rom spread| Front axles|Rear spread|Rear axles| Trailer load | Box length[Dolly tongue
code| 1 5th Wh OS SF__ NF SR NR _PL LB DTL
truck 3 1 2° 5 2 4’ 3 45,350 Ib 26"’ 1
? 0 2 o’ o’ (1] (1 0 ob o' o’
? 0 3 o' o’ 0 o’ (] ob o' o'
? 0 4 0’ 0’ o o 0 ob o' 0
? 0 5 0’ o’ 0 o 0 ob o’ o'
? [4]| 6 0' 0’ 0 o 0 ob 9 0’
Offtracking Constraint [Pavement Constraint Loading Conditions FBﬂgg Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (b [Formula b
| Traller 40° Single 20,000 b 12
12
Offtracking status Pavement status 13 Bridge formula status
Success Success 13 Success
13,
Otftrack sum of squares Friction Limiting axle set
Constraint 1744 0.067 0 to0

Result 600

-l e ed o e b b b
N E N aAePONONEWON =

DOO==
OOOOOOOOOOOOOOOOOOOOO:::;;

Maximum Load (lbs
Achieved Allowed
66,350 67,500




Table 65. Constraint evaluation for the vehicle in figure 122 (continued).

138

[ Firstaxie, i | Lastaxie,| | Length-eij, ft| #of axles | Axle Load, Ib] Constraint, Io[Ditference, Ib
1 2 5.00 2 24,355 34,000 9,645
1 3 23.00 3 38,353 53,500 15,147,
1 4 27.00 4 52,352 60,000 7,648|
1 5 31.00 5 66,350 67,500 1,150
2 3 18.00 2 26,176 48,000 21,824
2 4 22.00 3 40,174 52,500 12,326
2 5 26.00 4 54,173 59,500 5,328
3 4 4.00 2 27,997 34,000 6,003
3 5 8.00 3 41,995 42,000 5
4 5 4.00 2 27,99 34,000 6,003
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Table 66. Constraint evaluation for the vehicle in figure 123.

Unit type | Unt | Units [Wheelbase Pintle hitctv [Front spread] Front axles[Rear spread|Rear axles| Trailer load | Box length|Dolly tongue
code| 2 wB Sth Wh OS SF___ NF SR NR PL LB DTL
tractor 1 1 16.5 ' 35 5’ 2 4 3 ob 0’ 0’
trailer 2 2 37 2° o’ o 4 4 74,000 Ib 48 ° o’
? 0 3 o’ o’ o’ 0 o’ 0 ob 0’ o’
? 0 4 ' o' o’ 0 o’ ] ob o' o’
? 0 5 0’ o’ o’ 0 o’ 0 ob o' o’
? 0 6 0’ 0’ 0’ 0 o’ 0 ob 0’ 0’
Otttracking Constraint Pavement Constraint Loading Conditions B Constraint
Tractor 12° Tandem 34,000 Ib Axle Load (ib {Formula b
| Traller 40 Single 20,000 Ib_| 1 8,395
’ 2 8,395
Otttracking status : Pavement status 3 11,570 Bridge formula status
Success Success 4 11,570 Success
- 5 11,570
Offtrack sum of squares Friction 6 12,500 Limiting axle set
Constraint 1744 0.075 7 12,500 0 to0
Result 1629 8 12,500
9 12,500 Maximum Load (Ibs)
10 0 L Achieved | Allowed
11 0 101,500
12 1]
13 0
14 o0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0




Table 66. Constraint evaluation for the vehicle in ﬁgufe 123 (continued).

140

[ Firstaxie, i | Lastaxie,] | Length-eil, ft| # of axies ] Axle Load, Ib| Constraint, Ib] Difference, Ib
1 2 5.00 2 16,790 34,000 17,210
1 3 15.00 3 28,360 47,500 19,140
1 4 19.00 4 39,930 54,500 14,570
1 5 23.00 5 51,500 62,500 11,000
1 6 46.50 6 64,000 82,000 18,000
1 7 50.50 7 76,500 89,500 13,000
1 8 54.50 8 89,000 97,000 8,000
1 9 58.50 9 101,500 105,000 3,500
2 3 10.00! 2 19,965 40,000 20,035
2 4 14.00 3 31,535 46,500 14,965
2 5 18.00 4 43,105 54,000 10,895
2 6 41.50 5 55,605 74,000 18,395
2 7 45.50 6 68,105 81,500 13,395
2 8 49.50 7 80,605 89,000 8,395
2 9 53.50 8 93,105 96,500 3,395
3 4 4.00 2 23,140 34,000 10,860
3 5 8.00 3 34,710 42,000 7,290
3 6 31.50 4 47,210 63,000 15,790
3 7 35.50 5 59,710 70,000 10,290
3 8 39.50 6 72,210 77,500 5,290
3 9 43.50 7 84,710 85,500 790
4 5 4.00 2 23,140 34,000 10,860
4 6 27.50 3 35,640 56,500 20,860
4 7 31.50 4 48,140 63,000 14,860
4 8 35.50 5 60,640 70,000 9,360
4 9 39.50 6 73,140 77,500 4,360
5 6 23.50 2 24,070 53,500 29,430
5 7 27.50 3 36,570 56,500 19,930
5 8 31.50 4 49,070 63,000 13,930
5 9 35.50 5 61,570 70,000 8,430
6 7 4.00 2 25,000 34,000 9,000
6 8 8.00 3 37,500 42,000 4,500
6 9 12.00 4 50,000 50,000 0
7 8 4.00 2 25,000 34,000 9,000
7 9 8.00 3 37,500 42,000 4,500
8 9 4.00 2 25,000 34,000 9,000




APPENDIX C

To determine the damaging effects of the proposed vehicles on either flexible or rigid
pavements, load equivalency factors (LEF) are computed. The method used to calculate the
load equivalency factor is based on the new AASHTO Guide for Design of Pavement
Structures. The load equivalency factor represents the number of repetitions of any axle
load and axle configuration necessary to cause the same reduction in Present Serviceability
Index (PSI) as one application of an 18 kip single axle load. The total load equivalency
factor is the sum of the LEF's for each axle load of the vehicle. The ratio of a vehicle's
payload (in tons) to its load equivalency factor provides an estimate relating pavement
damage to productivity. Higher values for this "relative damage factor" represent less
pavement damage per ton hauled. Table 67 contains the pertinent information for the
proposed vehicles on flexible pavements. Table 68 contains the same information with the
proposed vehicles on rigid pavements.
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Table 67. Relative pavement damage of proposed trucks (flexible pavement).

Axle configuration| Figure number| LEF P (in tons) P/LEF
ﬁm’gm Figure.8 1.98 24.10 12.17
3-S3 Figure.9 1.82 26.80 14.73
2-S1-2 Figure.12 3.62 24.70 6.82
2-S1-2 Figure.13 5.39 29.30 5.44
3-S2-4 Figure.14 1.56 35.20 22.56
3-S3-5 Figure.15 1.29 39.20 30.39
3-S2 Figure.25 2.70 26.00 9.63
3-S3 Figure.26 1.97 27.80 14.11
2-S1-2 Figure.27 6.36 30.70 4.83
3-S2-4 Figure.28 1.64 36.20 22.07
3-S2 Figure.37 2.25 24.10 10.71
3-S3 Figure.38 1.93 27.60 14.30
3-S3 Figure.39 2.11 28.80 13.65
4-S3 Figure.40 1.28 28.10 21.95
2-S1-2 Figure.41 5.39 29.30 5.44
3-S2-4 Figure.43 0.96 28.20 29.38
3-S2-4 Figure.44 1.24 31.70 25.56
3-S2 Figure.55 2.06 23.00 11.17
3-S2 Figure.56 2.68 25.60 9.55
3-S3 Figure.57 1.89 27.60 14.60
3-2 Figure.59 4.22 26.80 6.35
4-5 Figure.60 1.64 34.80 21.22
2-S1-2 Figure.61 5.39 28.90 5.36
3-S2-4 Figure.62 1.56 35.20 22.56
3-S2-4 Figure.63 2.03 37.50 18.47
3-S2-4 Figure.64 2.10 38.40 18.29
2-S1-2-2 Figure.65 5.78 38.30 6.63
3 Figure.75 2.55 15.70 6.16
4 Figure.76 1.41 17.70 12.55
3-S2 Figure.77 3.71 27.50 7.41
4-S3 Figure.80 1.23 27.60 22.44
3-4 Figure.82 2.61 32.60 12.49
34 Figure.83 2.83 33.00 11.66
3-S2-4 Figure.84 1.33 31.00 23.31
3-S2-4 Figure.85 1.40 32.70 23.36
3-S2-4 Figure.86 1.48 31.70 21.42
2-S1-2-2 Figure.87 4.81 35.60 7.40
2-S1-2-2 Figure.88 5.88 38.10 6.48
3-53 Figure99 | 2.82 | 30.60 10.85
3-4 Figure.109 2.50 30.70 12.28
3-S2-4 Figure.110 1.14 30.50 26.75
3-S2-4 Figure.111 1.15 28.50 24,78
2-S1-2-2 Figure.112 3.17 29.90 9.43
4 Figure.121 1.30 16.20 12.46
5 Figure.122 0.99 20.60 20.81
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Table 68. Relative pavement damage of proposed vehicles (rigid pavement).

Axle configuration] Figure number | LEF |P (intons)| P/LEF
: Taed 300 | 2410 %03
3-S3 Figure.9 3.05 26.80 8.79
2-S1-2 Figure.12 3.50 24.70 7.06
2-S1-2 Figure.13 5.54 29.30 5.29
3-S2-4 Figure.14 2.09 35.20 16.84
3-S3-5 Figure.15 2.02 39.20 19.41
3-S2 Figure.25 4.44 26.00 5.86
3-S3 Figure.26 3.37 27.80 8.25
2-§1-2 Figure.27 667 | 3070 4.60
3-S2-4 Figure.28 2.21 36.20 16.38
3.52 Figure.37 356 | 24.10 6.77
3-S3 Figure.38 3.29 27.60 8.39
3-S3 Figure.39 3.82 28.80 7.54
4-S3 Figure.40 2.38 28.10 11.81
2-S1-2 Figure.41 5.54 29.30 5.29
3-S2-4 Figure.43 1.15 28.20 24.52
3-S2-4 Figure.44 1.67 31.70 18.98
3-S2 Figure.55 3.24 23.00 7.10
3.S2 Figure.56 4.45 25.60 5.75
3-S3 Figure.57 3.42 27.60 8.07
3.2 Figure.59 52 | 2680 5.23
4-5 Figure.60 2.83 34.80 12.30
2-S1-2 Figure.61 5.54 28.90 522
3-S2-4 Figure.62 2.09 35.20 16.84
3-S2-4 Figure.63 2.88 37.50 13.02
3-S2-4 Figure.64 3.09 38.40 12.43
2-S1-2-2 Figure.65 5.68 38.30 6.74
3 Figure.75 4.31 15.70 3.64

4 Figure.76 2.45 17.70 7.22
3.S2 Figure.77 6.82 27.50 4.03
4-S3 Figure.80 2.55 27.60 10.82
3-4 Figure.82 3.83 32.60 8.51
3.4 Figure.83 4.43 33.00 7.45
3-S2-4 Figure.84 1.82 31.00 17.03
3-S2-4 Figure.85 1.94 32.70 16.86
3-S2-4 Figure.86 2.08 31.70 15.24
2-S1-2-2 Figure.87 4.58 35.60 71.77
2-S1-2-2 Figure.88 5.84 38.10 6.52
3-S3 Figure.99 5.70 30.60 5.37
3-4 Figure.109 3.59 30.70 8.55
3-S2-4 Figure.110 1.42 30.50 21.48
3-S2-4 Figure.111 141 28.50 20.21
2-S1-2-2 Figure.112 2.79 29.90 10.72
4 Figure.121 | 219 | 16.20 7.40

5 Figure.122 1.92 20.60 10.73
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