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TABLE 1—TIRE FACTOR

Tubeless Conventional Ply Tire
Tire Size Tire Size Rating Factor{!
6.00-16 6.00-16 6 12.40
6.50-16 6.50-16 6 11.85
7-17.5 7.00-15, 7.00-16 6 11.75
7-17.5 7.00-15, 7.00-16 8 11.75
7=22.5 6.50-20 6 10,15
7-22.5 6.50-20, 7.00-20 8 10.15
8-17.5 7.00-16, 7.50-15, 7.50-16 6 11.45
8-17.5 7.00-16, 7.50-15, 7.50-16 8 11.45
8-19.5 7.00-17,7.50-17 6 10.50
8-19.5 7.00-17,7.50-17 8 10.50
8-22.5 7.50-20 8 9.50
8-22.5 7.50-20 10 9.50
9-22.5 8.25-20 10 9.20
9-22.5 8.25-20 12 9.20
10-22.5 9.00-20 10 8.80
10-22.5 9.00-20 12 8.80
11-22.5 10:00-20 12 8.55
11-22.5 10.00-20 14 8.55
11-24.5 10.00-22 12 8.15
12.00-21 12.00-20 14 8.05
12.00-25 12.00-24 14 7.35
12-22.5 11.00-20 12 8.30
12=22.5 11.00-20 14 8.30
2245 14-00=22 12 780
12-24.5 11.00-22 14 7.90
13.00-21 13.00-20 16 7.75
13.00-25 13.00-24 16 7.10
14.00-21 14.00-20 16 7.35
14.00-24 14.00-24 16 6.75
. 168
Tire Factor = Loaded Radius
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TABLE 2—ALTITUDE FACTOR (FOR NET HP CORRECTION)

Altitude Altitude, Altitude

Altitude, ft Factor ft Factor
0 1.00 8000 0.68
1000 0.96 9000 0.64
2000 0.92 10 000 0.60
3000 0.88 11 000 0.56
4000 0.84 12 000 0.52
5000 0.80 13 000 0.48
6000 0.76 14 000 0.44
7000 0.72 15 000 0.40

PROCEDURE FORM FOR DETERMINING GRADE ABILITY

Data Pertaining to Vehicle and Conditions of Operation

AT A GIVEN ROAD SPEED AND EQUIVALENT ACCELERATION-RATE

1. Vehicle identification [Make, model and type of vehicle(s)] :
2. Vehicle overall maximum dimensions (a) Height ft (b) Width ft
3. Total gross weight in thousand Ib
4. Manufacturer's maximum gross vehicle weight rating for power unit in pounds
5. Gear atios (a) Transmission (b) Auxiliary transmission (c) Axle
(d) Tolal gear reduction
6. Tire s|ze (driving wheels)
7. Net engine power at sea level (a) hp at (b) rpmiengine speed
8. Altitude ft
9. Road|surface type and condition
PROCEDURE
Steps Procedure Value
1. Apparent road speed in mph(") (tem 7b)

Item 5d) x (Tire Factor, Table 1)

2. Net engine to corregted for altitude (Altitude Factor, Table 2) x (Item 7a)
3. Rolling resistance hp (Rolling Factor, Table 3) x (Item 3)
4. Airresistance hp (Area Factor, Table 4) x (Velocity Factor, Table 5) x (Altitude Factor, Thble 6)
5. Chassis Friction hp (Chassis Factor, Table 7)
6. Level Road hp Sum of values 3, 4, and 5
7. Reserve hp®@ (value 2) minus (Value 6)
8. Grade resistance hp per 1000 Ib weight (Value 7)
(Item 3)
9. Grade ability on Class 1 roads (good)®® (Value 8) x (Grade factor, Table 8A)
10. Grade deduction for road type and condition (Road factor, Table 9)
11. Net grade ability at apparent road speed® (Value 8) minus (Value 10)
12. Approximate acceleration rate on leve! at (0.2) x (Value 11)
apparent road speed in mph per sec (total gear
reduction less than 10.0)
1. Apparent road speed can be attained under given conditions only if sufficient net hp is available.
2. If this value is negative, the net hp is insufficient to attain apparent road speed.
3. Correct value using Table 8A if 20% or above.
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TABLE 3—ROLLING FACTOR()

Rolling Rolling Rolling Rolling Rolling Rolling Rolling Rolilng
mph factor mph factor mph factor mph factor mph factor mph factor mph factor mph factor
1 0.020 11 0.252 21 0.531 31 0859 41 1234 51 1.658 61 2.129 71 2.649
2 0.041 12 0.278 22 0.562 32 0894 42 1275 52 1708 62 2179 72 2.703
3 0.063 13 0.304 23 0.593 33 0930 43 1315 53 1748 63 2229 73 2.758
4 0.085 14 0.331 24 0.625 34 0967 44 135 54 1794 64 2280 74 2.814
5 0.107 15 0.358 25 0.657 35 1003 45 1398 55 1841 65 2.331 75 2.870
6 0.130 16 0.386 26 0680 36 1041 46 1440 56 1888 @66 2383 76 2927
7 0.154 17 0.414 27 0.722 37 1078 47 1483 57 1935 67 _(2.435 77 2.983
8 0.177 18 0.443 28 0.756 38 1117 48 1526 58 1.983 68| “-2.488 78 3.041
9 0.202 19 0.472 29 0.790 39 1155 49 1569 59 2.031 ~69 2.541 79 3.099
10 0.227 20 0.501 30 0.824 40 1195 50 1613 60 2080\ 70 2595 80 3.157

1. Rolling factor = (———7'6+°'°9:;';'5ph)xmph
TABLE 4—AREA FACTOR(")
Maximum Mpx Vehicie Max Vehicle Max Vehicle Max Vehicle Max Vehicle Max Vehlidle Max Vehicle
vehicle idth, ft Width, ft Width, ft Width, ft Width, ft Width, f§ Width, ft
Height, ft 5 5-1/2 6 6-1/2 7 7-1/2 8
5 0.057 0.062 0.068 0.074 0.079 0.085 0.091
5-1/2 0.063 0.070 0.076 0.082 0.089 0.095 0.101
6 0.070 0.077 0.084 0.091 0.098 0.105 0.112
6-1/2 0.077 0.084 0092 0.100 0.107 0.115 0.123
7 0.083 0.092 0.100 0.108 0.117 0.125 0.133
7-1/2 0.090 0.099 0.108 0.117 0.126 0.135 0.144
8 0.097 0.106 0.116 0.126 0.135 0.145 0.155
8-1/2 0.103 01114 0.124 0.134 0.145 0.155 0.165
9 0.110 0.121 0.132 0.143 0.154 0.165 0.176
9-1/2 0.117 0.128 0.140 0.152 0.163 0.175 0.187
10 0.123 0.136 0.148 0.160 0.173 0.185 0.197
10-1/2 0.130 0.1143 0.156 0.169 0.182 0.195 0.208
1" 0.137 0.150 0.164 0.178 0.191 0.205 0.219
11-1/2 0.143 0.158 0.172 0.186 0.201 0.215 0.229
12 0.150 0.165 0.180 0.195 0.210 0.225 0.240
12-1/2 0.157 0.172 0.188 0.204 0.219 0.235 0.251
13 0.163 0.180 0.196 0.212 0.229 0.245 0.261
13-1/2 0.170 0.187 0.204 0.221 0.238 0.255 0.272

1 Area Factor = (height-3/4) x width

375
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TABLE 5—VELOCITY FACTOR()

Velocity Velocity Velocity Velocity
mph Factor mph Factor mph Factor mph Factor
1 0.00 21 18.5 41 138 61 454
2 0.02 22 21.3 42 148 62 477
3 0.05 23 243 43 159 63 500
4 0.13 24 27.6 44 170 64 524
5 0.25 25 31.3 45 182 65 549
6 043 28 351 46 195 66 575
7 0.69 27 39.4 47 208 67 601
8 1.02 28 439 48 221 68 629
9 1.46 29 48.8 49 235 69 657
10 2,00 30 54.0 50 250 70 686
1 2.66 31 59.6 51 265 71 716
12 3.46 32 65.5 52 281 72 746
13 4.39 33 71.9 53 298 73 778
14 5.49 34 78.6 54 315 74 810
15 6.75 35 85.7 55 333 75 844
16 8.19 36 93.3 56 351 76 878
17 9.83 37 101 57 370 77 913
18 11.7 38 110 58 390 78 949
19 13.7 39 119 59 411 " 79 986
20 16.0 40 128 60 432 80 1024

1. Velocity factor = 0.002 (mph)3

TABLE 6—ALTITUDE FACTOR
(FOR AIR RESISTANCE)

Altitude, ft Altitude Factor

0 1.00
1000 0.97
2000 0.94
3000 0.91
4000 0.89
5600 0-86
6000 0.83
7000 0.81
8000 0.78
9000 0.76
10 000 0.74
11 000 0.71
12 000 0.69
13 000 0.67
14 000 0.65
15 000 0.63
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TABLE 7—CHASSIS FRICTION HORSEPOWER()

Manufacturer’'s
max Gross
Vehicie Weight Engine Engine Engine Engine Engine Engine Engine Engine Engine Engine Engine Engine Engine Engine
Rating of Power rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm
Unit 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400
10 000 2.6 3.0 34 3.8 4.2 4.6 5.0 54 5.8 6.2 6.6 7.0 7.4 7.8
11 000 27 3.2 3.6 4.1 45 4.9 5.4 5.8 6.3 6.7 71 7.6 8.0 8.5
12 000 29 34 3.9 4.4 48 53 5.8 6.3 6.8 7.2 7.7 8.2 8.7 9.2
13 000 3.0 3.6 4.1 4.6 5.1 5.6 6.2 6.7 7.2 7.7 8.2 8.8 9.3 9.8
14 000 3.2 3.8 44 4.9 55 6.0 6.6 7.2 7.7 8.3 8.8 94 10.0 10.5
15 000 3.4 4.0 4.6 5.2 5.8 6.4 7.0 7.6 8.2 8.8 94 10.0 10.6 11.2
16 000 3.6 4.2 48 5.5 6.1 6.8 7.4 8.0 8.7 9.3 10:0 10.6 11.2 11.9
17 000 37 4.4 5.0 57 6.4 71 7.8 8.4 9.1 9.8 10.6 11.2 11.8 12.5
18 000 3.9 4.6 53 6.0 6.8 7.5 8.2 8.9 9.6 104 111 11.8 12.5 13.2
19 000 4.9 4.8 55 6.3 74 7.8 8.6 9.3 10.1 10.9 11.6 24 13.1 13.9
20000 4.2 5.0 5.8 6.6 7.4 8.2 9.0 9.8 10:6 11.4 12.2 13.0 13.8 14.6
22 000 45 5.4 6.3 741 8.0 8.9 9.8 10.7 A\ 1.5 12.4 13.2 14.2 15.1 15.9
24 000 4.8 5.8 6.8 7.7 8.7 9.6 10.6 11.6 12.5 13.5 14.4 15.4 16.4 17.3
26 000 5. 6.2 7.2 8.2 9.3 10.3 11.4 124 134 14.5 15.5 1.6 17.6 18.6
28 000 5.% 6.6 7.7 8.8 9.9 114 12.2 13.3 14.4 15.5 16.7 17.8 18.9 20.0
30000 5.8 7.0 8.2 9.4 10.5 11.8 13.0 142 154 16.5 17.8 19.0 20.2 21.3
32 000 6. 7.4 8.7 10.0 11.2 12.5 13.8 15.1 16.4 17.6 18.9 20.2 21.5 227
36 000 6.8 8.2 9.6 11.1 12.5 13,9 15.4 16.8 18.3 19.7 21.2 22.6 24.0 25.5
40 000 7.4 9.0 10.6 12.2 13.8 15.4 17.0 18.6  20.2 21.8 234 250 26.6 28.2
45 000 8.2 10.0 11.8 13.6 15.4 17.2 19.0 208 226 24.4 26.2 28.0 29.8 31.6
50 000 9.0 11.0 13.0 15.0 17.0 19.0 21.0 230 25.0 27.0 29.0 31.0 33.0 35.0
60 000 10J6 13.0 15.4 17.8 20.2 22.6 25.0 27.4  29.8 32.2 34.6 31.0 39.4 41.8
1. These values arg tentative and apply onlyto'rear wheel driven vehicles.
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TABLE 8A—GRADE FACTOR("

(USE WITH CORRECTION TABLE 8 FOR GRADES OVER 20%)

Grade Grade Grade Grade
mph Factor mph Factor mph Factor mph Factor
1 37.50 21 1.78 4 0.91 61 0.61
2 18.75 22 1.70 42 0.89 62 0.60
3 12.50 23 1.63 43 0.87 63 0.60
4 9.38 24 1.56 44 0.85 64 0.59
5 7.50 25 1.50 45 0.83 65 0.58
6 6.25 26 1.44 46 0.82 66 0.57
7 5.36 27 1.39 47 0.80 67 0.56
8 4.68 28 1.34 48 0.78 68 0.55
9 417 29 1.29 49 0.77 69 0.54
10 3.75 30 1.25 50 0.75 70 0.54
11 34 31 1.21 51 0.74 71 0.53
12 3.12 32 1.17 52 0.72 72 0.52
13 2.88 33 1.14 53 0.71 73 0.51
14 2.68 34 1.10 54 0.69 74 0.51
15 2.50 35 1.07 55 0.68 75 0.50
16 2.34 36 1.04 56 0.67 76 0.49
17 2.20 37 1.01 57 0.66 77 0.49
18 2.08 38 0.99 58 0.65 78 0.48
19 1.97 39 0.96 59 0.64 79 0.47
20 1.87 40 0.94 60 0.62 80 0.47

L _ 375
[Grade Factor = mph
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TABLE 8B—CORRECTION FOR VALUES OF GRADE ABILITY ABOVE 20%

Computed Corrected Computed Corrected
Grade Grade Grade Grade
Ability Ability Ability Abiiity
20 20.4 37 39.8
21 ' 215 38 41.1
22 226 39 42.4
23 236 40 43.6
24 247 41 45.0
25 25.8 42 46.3
26 26.9 43 47.6
27 28.0 44 49.0
28 29.2 45 50.4
29 30.3 46 51.8
30 315 47 53.2
31 32.6 48 547
32 33.8 49 56.2
33 35.0 50 57.7
34 36.2 51 59.3
35 37.4 52 60.9
36 38.8
TABLE 9—ROAD FACTOR
Factor Factor Fdctor
Condition of Condition of Canition of
Road Surface Surface Supface
Class Road SurfaceJype Good Fair Ppor
Cement concrete
Brick
Asphalt block
Asphalit plant
I Granite bleck 0.0 0.1 D.2
Sheet asphalt
Asphaltic concrete
Bituminous macadam (high type)
Wood block
Bituminous macadam (low type)
] Bituminous (tar) 0.2 0.6 1.0
Oil mats (Oiled macadam)
Treated grave!
Sand clay
] Gravel 0.5 1.0 1.5
Crushed stone
Cobbles
v Earth 1.0 1.5 2.5
Sand
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