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FOREWORD

The study reported herein was conducted in 1968 and 1969 in fur-
therance of Department of the Army Project 1T062103A046, "Trafficability
and Mobility Research," Task 03, "Mobility Fundamentals and Model
Studies,"” being conducted by personnel of the Mobility Research Branch
(MRB), Mobility and Environmental (M&E) Division, U. S. Army Engineer
Waterways Experiment Station (WES). This project is under the guidance
and sponsorship of the Research, Development and Engineering Director=-
ate, U. S. Army Materiel Command.

This study was conducted under the general supervision of Messrs.
W. G. Shockley, Chief, M&E Divisi.n, and S. J. Knight, Assistant Chief,
M&E Division, and Chief, MRB, and Dr. K.~J. Melzer of the MPB; and
under the direct supervision of Mr. T. R. Patin of the MRB, who also
prepared this report.

COL Levi A. Brown, CE, and COL Ernest D. Peixotto, CE, were Direc-
tors of WES during this study and preparation of this report. Messrs.
J. B. Tiffany and F. R. Brown ere Technical Directors.
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NOTATION

Tire section width, cm
Tire diameter, cm
Penetration depth, cm
Relative density, percent
Soil penetration resistance gradient, MN/m3

Tire section height, cm

Torque and torque at 20 percent slip, respectively, m-il
Pull and pull at 20 percent slip, respectively, N
Penetration resistance; numerical subscripts, e.g. PRO o
ete., indicate equual depth intervals to depth of interest
kN/m2

Towed force, N

Average active radius of Lire, cm
Vertical load, N

Sinkage and sinkage at 20 percent o)

lip, respectively, cm
Tire deflection, cm
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SUMMARY

The study reported herein was conducted to determine whether the
sand mobility number that had been developed for circular-cross-section
tires operating in a particular coarse-grained, air-dry soil could be
used to predict the performance of rectangular-cross-section tires in
the same or a second coarse-gr-ained, air-dry soil.

Five rectangular-section tires were tested in each of two coarse-
grained soils, a desert sand from Yuma, Arizona, and a mortar-type sand

from a river 4‘mosit near Vicksburg, Mississippi. The data collected in
these tests w¢ e compared with relations previously developed from tests

with circular-section tires in air-dry Yuma sand.

Analysis of test results showed that the existing sand mobility
number can be used to predict the performance of rectangular-section
tires in both test sands.
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PERFORMANCE OF SOILS UNDER TIRE LOADS

EXTENSTION OF MOBILITY PREDICTION PROCEDURES TO RECTANGULAR-
CROSS-SECTION TIRES IN COARSE-GRAINED SOIL

PART I: INTRODUCTION

Background

1. Tires with circular cross sections have been tested very ex-
tensively at the U. S. Army Engineer Waterways Experiment Station (WES)
in one sand, an air-dry desert sand (Yuma sand); and empirical relations
for predicting their performance have been developed on the basis of the
results of these tests.1’2’3
to tires with rectangular cross sections, because the latter are geomet-
rically and structurally different from the circular-section tires, nor
to other sands. Therefore, rectangular-section tires needed to be

These relations did not necessarily apply

tested on Yuma sand and at least one other sand to determine whether the
existing sand mobility number could be used to predict performance of
these tires, or whether new or revised numbers would have to be

developed.
Purpose

2. The primary purpose of this study was to develop a performance
prediction capability for rectangular-section tires in Yuma sand, either
by using the existing sand mobility number established for circular-
section tires in Yuma sand, by modifying it, or by developing an en-
tirely new number, depending upon the test results. A secondary purpose
was to investigate whether tne applicable number for rectangular-section
tires in Yuma sand also could be applied to performance of such tires in

a different sand.
Scope

3. Forty programmed-slip and seven towed tests were conducted in



Yuma sand, and 16 programmed-slip tests were conducted in mortar sand;
all were multlinle-pass tests, ©Sand penetration resistance gradient G
ranged from 0,86 MN/m3' to 6.08 MN/m3 for these tests., Five rectangular-
section tires were .sed; each was tested at 15, 25, and 35 percent de-
flection. Loads ranged from 900 to 6000 H. The test data obtained from
these tests were compared with curves established for circular-section
tires, areas of agreement and disagreement were identified, and predic-
tion curves for the rectangular-section tires were established when the
circular-section tire curves were not applicable. All curves were
visual lines of best fit.

Definitions

4, Mont of the terms used in this stuly have been defined in ear-

lier reports;l’g’h

however, attention is called to one important change,
i.e. the use of the iore conventional symbol M instead of § for
torque. "Circular-section" or "rectangular-section" refers to the shape
of the tire's cross section. The "average active radius T, " of a tire
is the undeflected radius minus one-half the maximum hard-surface

deflection.

®* A table for converting metric to British units of measurements is
given on page ix.



PART 1T:  SOLLS, TIRES, AND TR PROCEDURED

&
voils /
1
3
1
5. "Tests were conducted in two coarsc-prained, cohesionless ]
i
soils, one a sand from the desert near Yuma, Arizona (Yurmn sund), and
4
the other a sand from the Big Black River bottom near Vicksburpy, Missine-
sippi (mortar sand). OGrain-size distribution curves are hown in . 1, 2
The moisture content of Lhese sands was kept below 0.9 percent during j
all the tests. A more complete deseription of these two cnnds can be 1
found in references 5 and 0. %
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Figo 1. Gradetion and sol1 nronerty data Por the tost sands

L

. The following five rectanpular-scetion tires were tested in
this study (fipr. 2): 10xO,00=8, 7-Pvs 16x17,50-F, PP 10x10,00-6,
2-PRy 26x16.00-10, h-PR; and 31x15.50=12, h=PR, "he circulur-section
tires considered were the h,00-7, 2=Pi, and the 9,001k, PoPk,  Portj-

nent. characteristics Lf nll Lhese Lires are piven in Lable 1.,
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Test Procedures

Gt

E 7. The sume basic procedures Cor multiple-pass propgrammed-slip

{ and towed tc:inp’u were followed in ail Lests. exceopt or one lmpertant
f impr-vement. The pull values recorded for all tests with both

3

3 rectanpgular-section tires and civeular-seetion tires were corrected

for inertia uvfocts/ that existed when the test errringe was pradunlly

decelerated during the proprammed-zlip tests.
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PART IIT: PRESENTATION AND ANALYSIS OF DATA

Data Used

8. The original intent was to compare performance data developed
in this study for rectangular-section tires with prediction curves for
circular-section tires developed in a previous study.e This could not
be done because of changes in test techniques and data acquisition,
which led to improved data, i.e. the pull values were corrected for in-
ertia effects (paragraph 7). The performance data used in this report
for circular-section tires (table 2) are, therefore, from tests in which
pull values were corrected: seven single-wheel one-pass tests with a
9.00-14 tire listed in reference 8, and a number of single-wheel
multiple-pass tests with 9.00-14 and L4.00-7 tires listed in table b of
reference 9. Tire and performance data for the rectangular-section
tires are liéted in table 3 herein.

9. In a number of tests, a negative pull was obtained at a posi-
tive 20 percent slip condition, and data from these tests were not used
in the analysis, although they are listed in the data tables. Such a
condition is possible only in the laboratory. Because of the physical
setup (soil strength, wheel load, etc.) and the manner in which the
tests are run in the laboratory, the wheel exerts a negative pull, i.e.
the wheel is being pulled by the carriage, when the soil-wheel-load con-
ditions are such that the force renunired to tow the wheel exceeds its
forward thrust. If such a situation should occur with a vehicle, the

result, of course, would be immobilization.

Tests in Yuma Sand

Saﬁd mobility number
10. The sand mobility number No developed for circular-section

=2

tires in Yuma sand2 fad

g W el



where
G = cone penetration resistance gradient

b = maximum outside width of the cross section of the inflated,
but unloaded, tire

d = outside diameter of the inflated, but unloaded, tire
W = the vertical load (force) applied to the tire through the axle

8§ = tire deflection, i.e. the difference between the section
height and the loaded section height

h = tire section height, i.e. the distance from the lip of the rim
flange to the periphery of the treadless tire, measured along
the vertical center line of the cross section of the inflated,
but unloaded, tire

The G wvalue in the equation above is the average slope of the penetra-

tion resistance versus depth curve and is calculated by the following

equation:

S
.y D

PR PR PR O UPR
0 1 2 D _ pr
number of PR readings 0

where

PR, = the penetration resistance reading when the base
of the cone is flush with the soil surface,
sometimes called surface or zero-depth reading

PRl, PRQ...PRD = penetration resistance readings taken at
equal depth intervals down to a depth D

D = depth to which G wvalues are to be taken

11. The relations between mobility number N_ and the pull coef-
ficient P/W (pull/load), torque coefficient M/Wr; (torque/load
x active radius), and sinkage coefficient 2z/d (sinkage/diameter), re-
spectively, are shown in plate 1 for tests with the two circular-section
tires (4.00-7 and 9.00-1k). These performance curves form the basis for
comparing the results of the tests with the rectangular-section tires
with those with circular-section tires.

First-pass performance

12. Pull coefficient at 20 percent slip (PPO/W)' The curve from

plate la for PEO/W versus the sand mobility number for circular-

section tires is compared in plate 2a (dashed line) directly with a



ko

gimilar relation for the qu/w data lor rectangular-scection tires
.

shown in table 3. This comparison shows that the circular-section tire

curve can be 1sed to predict Lhe pulls of the rectanpular-section tires

for N_ below 15; but for N uabove 15, a new curve (solid line) fits
the rectangular-section tire data better,
13. Torque coefficient at 20 percent slip (Mﬂo/qu)' The torque

¢

coefTicient-sand mobility number data obtained from rectanpular-scctien

tire tests are plotted in plate 2b, together with the curve from

plate 1b for circular-scction tires., As is apparent, the same curve can

be usced to predict the performance of the rectanpular~section tires and

the circular-section tires.

1L,  Sinkage coefficient at 20 percent slip (Z?O/d). The results

presented in plate 2c¢ show that the curve for sinkage of circular-
section tires from plate le (dashed line) does not predict rectangular-

section tirve sinkupe very well. Tor sand mobility numbers less than 10,

this curve would predict sinkages smaller than actual, whereas for the
higher valies, larger than actual .inkage values would be predicted,
However, here again, while the previously developed curve for circular-
section Lires does not serve to prelict sinkape of rectangnlar tires, a

new curve (solid line in plate 2¢) defines a good relation of sinkage

and sand mobility number.
15. Towed force coef{icient (PT/W). A curve for predicting towed

in Yuma sand was not established because

force of circular-section Lires

the data were Timited, Lhere beine no towed force information available

from reference 8 nand results from only 10 tests with the 9.00-1b tire

available from reference 9, Alco, these 10 tests did not cover the full
! mobility mumber ranve,

16,  The relation between Lhe towed forece coofficient PT/W and

the sand mobilit,; number for rectangular-secction tires, cshown in nlate 3,
indicates that the sand mobility number ean be used Lo predien Lhe peor-

formance of rectangilar-cection Lirves in Yama cand, and the line of best

fit for Lhease data can be oed a5 a0 prediction earve,

S btivd e=pass perforrance

Lo o be geed in o analvais, "here are

17. ‘clection ot 1 yalies

oy Bttt e -
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two choices in assigning values of penetration resistance gradient 4

for the characterization of sand strength in analysis of multiple-pass

performance data: (a) use G values in the sund mobility number that

have been measured before traffic, or (b) use G values measurcd before

each pass. The first choice was used in this study because it is the

only practical means of applying the sand mobility number to field con-

ditions. To measure G before the passage of the seccond and third

axles of a six-wheeled vehicle would be very difficult, il not

impossible.

18. Pull coefficient at 20 percent slip (P?o/w). Prediction re-

lations for second- and third-pass performance of circular-section tires

are shown in plates la and bec, respectively. 'These relations are plot-

ted in plates 5a and 5c, together with the data obtained on the second

and third passes with rectangular-section Lires. The curves for Lhe

circular-section tires [it the data for the rectanpular-section tires

quite well, indicating that the circular-section Lire curve can be used

to predict pull performance of rectangular-section tires. 'The datn

scatter for the third pass is wider than thal for the sccond paus,

which, in turn, is wider than that for the first pass {plate Pa).  The

data from tests with the rectanFrular-coclion tires tend fo show slightly

more scatter than the data for the circular-section tires.

/\Jr'l). When the

19. Torque coefficient at 20 percont slinp (H“O

torque performance curves [or second- and third-pass data for circular-

section Lires from plates Ub and hd, resvectively, are plotted in

plates 5b and 5d, together with similar datn for the rectanmalar-section

tires, the circular-section tire curves again 1L the rvectaapalar-
el )

section tire data quite well, althoush the data seatber in plates 5L and

5d is fairly wide. This indicates the circular-section tire curves car

be used to predict torque performance of the rectangular-section tires,

N

Tests in Mort:ar Band

Method of analysis

Al

20. Mortar sand was nol, included in the previous WES development




of the sand mobility number for circular-section tires; therefore,
circular-section and rectangular-section tire performance in mortar sand
could not be compared as has been done herein for Yuma sand. Thus, the
analysis consisted of (a) determining whether the sand mobility number
g__t_n_i_)_f .2 could be used to collapse the data for rectangular-section
W h

““ires in mortar sand, and if so, (b) developing prediction curves for
this sand.
First-pass performance

21. Pull coefficient at 20 percent slip (P20/w). The results of

tests with rectangular-secc.ion tires in mortar sand show that the pre-

viously developed mobility number can be used to predict the performance
of these tires (solid line, plate 6a). When this curve is compared with
the curve (dashed line) for Yuma sand from plate 2a, the Yuma sand pro-
duces higher Pgolw values for a given sand "obility number than does
the mortar sand. Although different curves are needed for the two sands,
each can be used for prediction for the pertinent sand.

22. Torque coefficient at 20 percent slip (MOOIWra). Apparently,

the Yuma sand mobility number can also be used to prediect the torque of
rectangular-section tires in mortar sand with reasonably acceptable
accuracy, as shown in plate 6b (solid line). For a given sand mobility
number, less torque is required in mortar sand than in Yuma sand (dashed
line). Here again, although different curves are needed for the two
sands, each curve predicts reasonably well for the pertinent sand.

23, Sinkage coefficient at 20 percent slip (z,,/d). Sinkage of

rectangular-section tires in mortar sand can be predicted by the sand
mobility number (plate 6¢c); in fact, the same curve can be used for pre-
dicting sinkages in both Yuma and mortar sands.

2k, Towed force coefficient at 20 percent slip (PT/W). As in the

other performance parameters, the towed force coefficient can also be
predicted by the sand mobility number (plate 6d), and as in the sinkage
coefficient at 20 percent slip, the same curve can be used to predict
towed force coefficient in both Yuma and mortar sands.

25. Comparison of Yuma and mortar sand test results. Yuma sand




and mortar sand test results for the four first-pass performance param-
eters are compared in plate 6. To predict both pull and torque at 20
percent slip (plates 6a and 6b, respectively), separate curves are
needed for the two sands. On the cther hand, sinkage and towed force
(plates 6c and 6d, respectively) can be predicted for the two sands by

the same curve.

Relative Density Consideration

26. Because different curves are needed for predicting pull in
Yuma and mortar sands (plate 6a), it is likely that € alone may not be
an adequate common denominator representing the strength in all sand
conditions. Tn an attempt to arrive at a common denominator (at least
for the two sands considered in this study), the work done by lielzer
relating G to relative density Dr was examined (plate T).

27« It is hypothesized that the two sands would behave similarly
when they were at the same relative density. To test this hypothesis,
the G values for the various mortar sand tests were converted into
"equivalent" G values of Yuma sand at the same relative density. (Ex-
ample: In mortar sand a value of G = 2,0 corresponds to a relative
density of 62 percent (plate Tb); that same relative density of 62 per-
cent in Yuma sand corresponds to G = 1,4 (plate Ta); thus, a G value
of 2.0 in mortar sand has an equivalent value of 1.4 in Yuma sand. This
value of G = 1,4 4is then used in the sand mobility number for plotting
mortar sand test results.)

Pull coefficient at
20 percent slip (PEOIW)

28, The data from plate 2a for the Yuma sand test- with
rectangular;section tires are plotted in plate 8a, together with the
Yuma sand equivalent values for the mortar sand, which were developed by
using the procedures described in paragraph 27. When the converted
values for the mortar sand are used, the curve for Yuma sand fits the

mortar sand data quite well,

10
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Torque coefficient at

20 percent slip (M_ /Wr )
20 a {
A 29. As was done with the pull data the Yuma sand G equivalent 3
é ; was used to replot t..c mortar sand data in plate 8b, together with the f
% Yuma sand data from plate 2b. The new plot shows that, after conversion, t
%; the torgque at a given relative density required in mortar sand is still
i smaller than that required in Yuma sand (paragraph 22). A possible rea-
? son for this difference is discussed in paragraphs 30 and 31.
% Sinkage coefficient at ;
L 20 percent slip (Zgo/d) 3
i 30. When the mortar sand G values arc converted to equivalent é
3 Yuma sand G values (paragraph 27 and plate 7) and replotted f
E (plate 8c), together with the data for Yuma sand tests from plate 2c, %
? the relations seem to separate rather than collapse. For a piven rela- é
t< tive density, less sinkage is encounterel in mortar sand than in Yuma i
g sand. A possible qualitative explanation for this can be found by con- 1
f sidering the compressibility of the two sands. A method by which the ]
modulus of compressibility can be calculated, if the maximum, minimnum, 1
: and initial void ratios of the sand are known, is explained in refer-
% ence 10: except for cases of extremely low relative densities nnd de-
. pending on the void ratio and pressure, the Yumn sand (o more compress-
? ible than the mortar sand.
i 31. Although compressibility assumes an elustic medium nnd mowyr
?: not represent the entir~ case for wheecls on sot't soila, pulitatively it
; could explain the reason for the deecper sinkagre in Yuna sand at o onopiver
ﬁ- relative density. This, in turn, would explain why loss torge i re-
51 quired in mortar sand than in Yuma sand for n iven pull.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

Conclusions

32. Based on the study herein, the following conclusions were

First-pass pull coefficient at 20 percent slip in Yuma
sand can be predicted reasonably well for sand mobility
numbers below 15 by a common curve for circular-section
and rectangular-section tiresj; but for mobility numbers
above 15, separate curves are needed. On the other hand,
multiple-pass pull coefficient for both rectangular- and
circular-section tires can be predicted by the same cuve.
The sand mobility number previously developed with
circular-section tires in the Yuma sand successfully col-
lapsed the data for rectangular-section tires for the
pull coefficient at 20 percent slip in mortar sand

(plate 6a). Yuma sand produces a higher pull coefficient
at 20 percent slip than does the mortar sand for a given
sand mobility number; however, when a given G value for
mortar sand at a certain relative density is converted to
the G value for Yuma sand at the same relative density
(paragraph 27), the test results for both sands fall
along the same prediction curve (plate 8a).

Torque coefficient at 20 percent slip in Yuma sand for
the first, second, and third passes (plates 2b, Lb, and
bd, respectively) can be represented by one performance
curve for the two types of tires. The previously devel-
oped Yuma sand mobility number for circular-section tires
apparently successfully collapses the data for the torque
coefficient for rectangular-section tires in mortar sand
(plate 6b). For both a given sand mobility number and a
given relative density, less torque is required in mortar
sand than in Yuma sand (plates 6b and 8b).

Separate curves are needed to predict first-pass sinkage
coefficient at 20 percent slip in Yuma sand for circular-
section tires and rectangular-section tires (plate 2d4);
but sinkage coefficient at 20 percent slip in mortar sand
for rectangular-section tires can be predicted success-
fully by the Yuma sand mobility number developed with
circular-section tires. Also, the curve used to predict
sinkage of rectangular-section tires in Yuma sand can be
used for mortar sand (plate 6c).

For a given relative density, more sinkage is encountered
in Yuma sand than in mortar sand (plate 8c), which can be

12



33.

It

o

explained gqualitatively by the fact thal Yuma sand is
more compressible than mortar sand (paragraph 30).

First-pass towed force coefficient for rectangular-
section tires in Yuma sand can be predicted by the Yuma

sand mobility number (plate 3).

Also, the towed force

coefficient at 20 percent slip in mortar sand for
rectangular-section tires can be predicted successfully
by the Yuma sand mobility number developed with circular-
section tires; in fact, the same curve can be used for
rectangular-section tires in both Yuma and mortar sands

(plates Ad).

For rectangular-section tires, Yuma sand and mortar sand
require separate prediction curves for pull and torgue
coefficients at 20 percent siip (plates 6a and 6b, re-
spectively), whereas Yuma sand and mortar sand have a
common curve for sinkage coefficient at 20 percent slip
and for towed force coefficient (plates 6¢ and 6d,

respectively).

Recommendations

is recommended that tests be conducted:

With circular-section tires in Yuma sand in which the
pull measurements are corrected for inertia. These tests
should be designed to cover an adeguately wide range of
sand mobility numbers so that these data can replace the
earlier test results in which no correction was made.

With a selected number of circular-section tires in

mortar sand to adequately determine the performance char-
dacteristics of these tires in mortar sand.

In several additional sands so that the relative density
approach described herein can be further verified. The
pertinent characteristics of these sands should be con-
siderably different from those of thi:c Yuma and mortar

sands.

13
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Table 1
Characteristics of Test Tirez

o] Mard=-surrace
Unloaded Dimensions, cm R
7 Load Sect Section ametor Deflection fedkas ¥ Deflection
Tire N Width b  Height h d [ 8 8/u
Circular-Section Tires
9.00-14, 2-PK 600 20.7 15.8 .2 4.0 33.6
gag 20.1 15.8 7.2 k.0 33.6
; 20,7 158 7.2 4,0 33.6
e o 20,7 15.8 .2 k.G 33.6
720 20.7 15,8 T2 b.0 33.6
.l 20.8 15.9 TL.b 4,0 33.7
850 20.8 16.0 71.6 4.0 33.8
860 20.8 16.0 71.6 4,0 33.8
1050 0.9 16.0 1.6 4.0 33.8
1060 20.9 16.0 7.6 4.0 3.8
1070 20.9 16.0 7L.6 b0 13.8
1240 20,9 16,0 .6 L.0 33.8
1290 20.9 16.0 TL.6 b0 33.8
1490 20.9 16.0 .6 k.0 33.8
1530 20.9 16.0 7L.6 L0 33.8
1560 20.9 16.0 T1.6 4.0 33.8
1600 20.9 16.0 7.6 4,0 33.8
2020 21.0 16.0 71.6 L0 33.8
2470 21.0 16.0 Ti.6 L0 33,8
2680 21.0 16.2 72.0 k.0 k.0
L2oo 21.0 16.2 72.0 0 4.0
5120 21.1 16.3 72.2 b1 34.0
5310 21.% 16.3 72.2 4.1 34.0
4.,00-7, 2-FR 200 10.5 7.8 5.7 2.0 16.8 0.2%
280 10.6 7.8 35,7 2.0 16.8 028
550 10.6 7.8 357 2.0 16.8 0.25
680 10,6 7.8 35.7 2.0 16.8 0.25
1000 10.6 7.8 35.7 2.0 16.8 0.25
1570 10.7 7.9 35.9 2.0 17.0 0.1
2000 10.7 7.9 35.9 2.0 17.0 0.25
2k10 10.7 7.9 35.9 2.0 17.0 0.25
Rectanjular-Section Tires
16x6.50-8, 2-PR 1000 16.3 8.7 40,9 1.3 19.8
1560 16.4 8.9 L1.3 Lol 20.C
1000 16.3 8.4 k0.3 2.1 19.1
2980 16.4 4.9 51.3 2.2 19.6
3960 16.5 a,1 k1.7 2.3 19.7
1000 16.3 8.1 39.7 2.8 18.4
2020 16,3 8.6 40,7 3.0 18.8
16x11.50-6, 2-FR 1000 28.2 13.4 43.9 2.0 £1.0
2020 28.2 14.0 4s.n, 2.1 21.5
060 28.3 4.7 L6, 5 2.2 22.2
1000 28,2 13.0 W3, 3.2 20,0
2000 28.2 13.4 53,1 3.4 20.7
1000 28.2 12.8 g, k.5 19,1
3060 28.2 3.7 hh,5 k.8 15.8
i 5720 28.2 14.0 UL | 4,9 20.1
16x%15.00-6, 2-PR 1000 38.6 13.2 K4, 2 2.0 21,1
1210 38.6 13.2 by, 2 2.0 21.1
2020 38.6 13.5 L4, 8 2.0 1.5
1000 38,6 12.6 43,0 3.2 19,9
2020 8.6 13.2 8.2 3.3 20.h
3960 38.6 13.6 k5.0 3.4 20.8
2020 38,6 13.0 43,8 i, 6 10.6
26x16.00-10, L=PR 2020 hi.0 15.h4 61.8 2.3 29.8
3960 h1.0 1506 2.2 2.3 30.0
2020 ho.9 152 €1k 3.8 28,8
5720 hi.c 15,5 62.2 3.9 29.2
960 40.9 15.2 1.4 5.3 28.0
Lsho Lo.9 15.2 61.h 5.3 28.0
31x15.50=13, 4-FR 2020 38.1 19.4 5.4 2.9 36.2
Lhso 8.2 397 76.0 3.0 36.5
3960 381 19.4 T5.4 4.8 35.%
5340 33.1 19.7 76.0 L9 35.6
30 38.1 19.3 5.2 6.4 3h.2
6000 38.1 19.6 T5.8 6.9 3.4
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Pass

_Test Bo. =~ No.
16750 1
?
3
=451 1
?
3
-a0 1
2
3
=53 1
2

3
-k 1
2
3
-85 1
2

3
=56 1
2
3
=57 1
2
3
-53 1
2
3

-59 1
2
3
=60 1
3
=61 1
2
3
-62 1
2
3
=63 1
s
3

-6l 1
2

3
-65 1
3

66 1
?

3
~oT %
2
3
-6& 1
3

4.78
3.69
b3
2.99

2,90

2.96 7
2.6¢
3.28
EE

3.23

15

1.61

3uls
315

3.58

Deflecs
tion
A

388 RRR

.

opo P92 00O

LT

§
53 333 288 298 g3 BF

S
202

0.2%
0.25
0.25
0.25

0.25
0.2%

0.25
0.85

.25

W Pull P clent Torgue
w N ‘g.E M, mK .w‘ra

1050
1054
1050

1560
1560
1560

124C

3

588

1060

1050
1050
1050

288
2880
2880

Pull
Coeffi-

2:00-14, 2-Ph Tire
1070 Loo 0.458
1070 430 0.ho2
iC50 Loo 0.277
1540 580 Ol
1530 550 0,359
1520 Lo 0,382
1200 3 o.lliz
1190 m 0,370
1180 400 0.332
B&0 . koo 0465
B0 360 0,40k
80 3% 0,38
00 270 0.450
62C. 250 0.403
610 240 0,393
%o 260 Ok
560 230 0411
590 230 0.3%
R0 360 0. 462
7o 310 0.392
T 290 0.372
50 3ho 0.483
Tho 300 0.L0s
Tk 280 0.3
8o Lo 0,443
o 320 0,381
810 290 2.358
1020 bpo o412
1090 (1] 0,367
1040 367 0.3h5
1520 620 0,408
1520 Loo Q.30¢
1510 ko 0.291
1510 630 0417
1500 40 0.329
1510 460 0.305
2420 fio 0.33%
2390 560 0.73h
2350 520 0.218
2660 830 0.312
2660 590 0.202
2620 550 o0.210
£70 300 0.Lk5
690 280 0.L0E
620 120 .10k
640 280 0.438
00 250 0.k17
o0 o250 0400
1070 70 0.439
1060 390 C.375
1040 380 0.37%
W70 - hoo . OuksB
1050 350 0.371
1020 340 0.233
2910 930 0.320
2800 630 0.22%
2180 590 212
(Continued)

152
k1
136

e
132
172
138
186
179
187
26
221

266
235

335
380

Lor

363
36

47
3B
383

Torque
Coef'fi-
cient

0.578
0.5k
0.500

) |
0.493
0.465

0.555
0.505
0,086

0, 564
0,515
C.h99

0.585
0.5h2
0.597

0.601
{531
0.535

0,519
0.53¢
0.517

o
]

0.572
0.L86
0,50

O, SUT
0. 486
0475

0.518
0.459
0.433

0.521
.57
0.h39

R
515
0,39

Q50
0.b01
0.388

0.555
0,513
0,508

0.535
0,936
0.h86

0,556
0595
0478

0559
G493
0476

0. 552
0,405
0.2

Sinknge

1.0

Sinkage
Coeffi-

. 000

0.014

C, 020

Sand
Mobility

18.9

¥ The values of G for emch test series were measured before the first pase.

.



M e e WA W W

WM WM W W WD W W W

4.53
ol
h.6h
k.72
4.2
4.59

h.ko

Table 2 (Gonetuted)

.25
0,25
0.25

0.25
0.25
0.25
0.25
9,05
0,55

0,95

58 |

fiin . ¢ §’§§ 5%"5 §§§ §§§

- %,00-7, 2-PR Tire
1040 200
1030 70
- 1010 60
60 i
490 100
&0 %0
520 160
600 110
600 110
890 100
® o0
ali'e 70
190 B0
200 o
1550 180
1520 20
1520 -10
2000 170
1950 =30
1930 -Bo
gl sl =30
2310 -1k0
220G 190

2%

14
1%

91
91

123
119
L1

133
137
137

0,39
0,311

B s £ 5 |

b2y
0.361
0.363

0.468
0,376
0.376

o
o471
ook

0.562
GNTs
oNTs

0.3
0.393
0.369

0.363
0.360
0,364

0,332
0.352
0.355

Sinkage
2, cm

2.7

0.8

L9

Sand
SIkREE ot ity
Costfi- ' Bisber
eclent ™
d
0,038 11.6
S Lish
-= 1.7
0,006 33.9
= 34,3
- L1
0.01h 30.0
o 30.2
-y 30.7
0.000 53.5
.- 54,3
-- 535
0,015 1.8
- 22.0
o 20.6
C.011 2.0
- 1.
-- 2?2 0
0.060 7+9
- 7-9
-e 8.1
0,090 6.l
- 6.5
- 6.k
0130 b b
- Ih
- Lok
a.085 5.5
9,101 6.7
0.110 5.9
0.086 5.8
2.035 12.1
0,069 5.8
0.052 9.k
0.030 16.1
0.053 8.1
- 8.2
-- B4
0.028 12.1
o 121
- 124
¢.0%9 17.4
-- 15,1
- 15.1
0. 01T 2.4
R 2a.h
o 30.%
0.0k 5.3,
=3 h2.8
.- uz.8
0,06k el
- '~_3
S 5.3
0.08% 4.3
- bk
- .l
0.131 3.5
- 3.6
e 3.6

11



(3399us n 30 1)

f(axos 3o Lz udesduied) antua O puws Jujdom AUy JO JUSTRAINDS puus wemy syl Butem Kq paindood Jequnu £3717q0% pueg

*TIOF GG JIAC PamDy LTGEEE Ba I3 Oy 4538eq diTs-pemmeaioad w qoN 4

*O1QU3 BIUS 3O 4 FVIUT Ses LpUNS J1vidom oF L7150 ATqESITAY .

cpged 38413 UT SI0JN DRITINGE SQea 2OTJEE 3985 UDWS 203 4 JO BONINL 4L o

RS

" - .32 MMM
q9ge B4 dddd

d44 A0 ARG Mmean

.

U
WaaW ANMm OO0 OO OO0 mmMmaad A~ 2 mMmo M mm
] [ T e S ) o e e G e i T T N R

4 doad

'
i
~

Lo
kom0

ikge

-

oo

e

oto"o

1o
-

-= 63170

vz %10
T gne"o

olE e
ots =

Q10

00

2%

{penuiiucy)
SEE%0 %2 £60°0- oft-
0 wE 56070 o3t~
gone 24E o210 oo
£0E"0 azT 5000~ (s &3
6280 9ET o10°0~ o2-
18E0 651 £90°0= oET-
ntEo o o210 o2t
Wi o 5L #®1'o ok
150 "w 9220 o12
%t 22t o91°C o2k
nEo e 003°0 Q0n
o|no 281 0% otg
ént*o 21 24270 ot
0280 H11T Lto"o~ oL~
£1y°0 ant g91°0- oet-
€80 9 - 9612 061
6gt 0 £ ¥ 203°0 02
80R°0 9L ig20 oz
wte 52 170~ o~
e 6EE Hro- 055
"e'o 61 £lo*o=- or2-
99E°0 902 3i0°0- o22-
1gt0 L2 500 2=
geto 25 &80 e
2ik0 1w gEz0 otz
bno "% who o2n
g2t0 m 006"0 9
ofE0 : 00070 o
2980 T %070 001
mﬁ..o : 09 200°0 o8
oo 69 2. 001G, 00T
sgE0 u §02°0 o1z
0620 e 1200 02
618°0 09 0000 0
g6E0 w0 SGo"0= 04~
g weny,
e . Ml | zadie o
JURTOTI5900 : UsIOIIN0) 4 TINd

oGk

oot
o
st
a0

T

S1°0 54°1 dye 02
510 [TAS1 dyre 0¢
gt-0 SL't dpus 502
$1%0 12°1 e we
61°0 21 dyte 2
10 271 dyte 02
s1°C §9°1 dys oz
St°0 g3°1 di1e w2
S0 g9°1 penoL
61°0 91 4y oz
SE°0 %21 poaul
5270 062 pency
St°0 e pancy
s’ §1'1 panol
6E0 s dpie 402
sE'0 66 e 508
5670 NS panal
5e0 £4°% d11e oo
560 560 dgie o2
6E°0 w0 dyie §og
se*0 560 a1 joe
ce°s §9°7 dpe gos
(1540} 9°1 dyie §02
s8¢ A pBsSL
S€°0 g1 de e
20 (445 51 02
2o 562 e K
620 Lz dyie 5oz
52°0 e drie jo¢
2°0 LL2 dyie 500
o LEn dris joe
G o LE*y are jo2
20 el panRGL
520 £y dr1e 302
e &2 di1s 402
st°o 637z dys Yoz
$1°0 632 arre joz
ST0 W't dre 02
s1°0 e apre o2
410 TL'E paroy
510 Lt dyxs joz
§T°0 PAd dgie 02
S1°s L1°1 dg1s o0
51'5 i dsis

e e e B I R R

R AN N U T N e T e QU e e

=000y

1=5L00-83Y

T-LLOC—EaY
HT=1L00-R9Y
ST-ELO0-E5Y
$T=2U0~E9Y
+1HI00=0GY

1990089V

T=0M0-gsY

1=2900=H3Y

T=5200-59Y

190053V

T=L900-89¥

T-£500-89Y

T=9500-89Y

[=1900-g9V

*of 188

#4-2 "g-0s " T1*®1

¥d=2 ‘g-0% %97

B




(s399ye v jo 2) )

*TI08 @U3 J9a0 pumoj Lidupu ses 3473 ey 3803 dyTe-pemmaScad w 308 4

(G

o= 212 - - .- - 25t 0 18 g51°0 ott 0961 0202 520 ag*2 dane we €
- n"02 = == - - ngt'o 031 912°0 o onoe 0202 5270 982 die jo2 2
- 6°02 oloTo ot - ws - == == == 0661 0208 62 0 £r2 pancL 1
- o' - = glo‘e g0 6Ly°0 w1 70t-o o2L 0861 0202 62*o gE*2 dpye go2 1 1=6600-g9Y
= n°€s = == == = S0 88 onE’g o%E 0001 0001 §2-0 91°% dyte o2 £

n"2s - - - - 216°0 ()6 20 oz o201 000T 5&°0 a1t 418 Jo2 2
- n*2s5 620°0 ot - - - - == = o201 00T 520 J1°E parcy 1
- n°2s - - 600°0 770 109°0 741 025°0 ots 0207 0001 =4 S1°E dpte %2 1 1-3600-45Y
= 15 o = = R w620 21 oT0‘0= o= 0002 o2 g10 60 ds1= %02 3
== 1°s == = <= oot Lzt o ont ST0°0- ot- 0002 0202 5170 60 dr1e %02 =
- £ &1 - =, 760°0 z°n glE'o 051 090°0~ 02T- 0102 o202 &1°0 %6°C dstr e 1 T-2500-89Y
- L6 - - - - goE"0 2ET $10°0 ot 0002 0202 s1°0 6L°1 dis o2 &
G L6 as e == e 6EE"0 st £20°0 oy 0002 o2c2 s1%0 6L°1 dite w2 e
st L6 - - nio'c EE 2on*o 2it oir‘o 022 0002 0202 51°0 LY 45e jo 1 T-£600-59Y
e 1°91 s - - - 61E°0 28 ST1°0 ont 0221 o121 5170 %1 dne 4oz £
- PAL ) = == .= = LEE o " 210 05t o811 g1e1 61°0 981 ayrs Yoo 2
- €51 $oT°0 ot == = = et %] = o ] A 51°0 91 pasc 1
i 291 == —_ 4E0°0 61 0on°o 201 #92°0 e 0121 otel s1°0 %1 darre Yo 1 1-2600-55Y
o g £r = L . meo W i9t'o 04T c20T 001 &1°0 ek dre goz £
v 6°Ex = e - == GoE0 og 2120 oze ool 00071 €10 2En dyie we g
o B 020°0 o2 = = - - s - 0201 Q00T 61 0 e parcy 1
e 2sn - .- 10'0 90 1250 T 9tn‘0 om or01 00T 41°0 CARd dyte o2 T 1=L500°R9Y  8d-2 ‘9=00°STX91
- 6°9 0€2°0 ol - == - =-- == -= once Q202 42°0 GE'T pancl T 1550009V *
= St Qols°0 0612 = o =t g = = ongt 096¢ 51°0 95°1 pancy 1 $1=L800=0aY
o 1N 2n'c osg e e e b = - o208 o202 e1°0 ot T pancl 1 +1=7500-§9Y Hd=2 ‘905 11351
ms 0t = = == == Lt 0 e #o'o= 06T~  OESS 02Ls SE°0 01 dpie 502 £
= 0t == = =7 e £gE-0 82n 8%0°0- e | 0955 0eLs gt°0 w1 dpre e 2
-- 0°E - - £s2c T geno 6L £21°0- oL~ | 0lss 02l 58°0 01 dyte o2 1 1-6L00-p9Y
- 251 - == == == 9LEC 6ge 1010 ohE clgt OHE $€°0 gL'E dyie Yoz £ A
- 751 == == B == o0 21t 641°0 oLs otgt 096¢ (444 gi't dy1r 502 2 —
- 0°61 %300 135 - e = o = - 026 096t SE°0 gL't pancL 1
ke 1°cT o= o 4200 § & ¢ €250 w0 2o OEET ofge 0968 6€°0 gL't dpie 02 1 T=2pC0-29Y
s 6705 = s - - 6£5°0 %91 26£°0 oon 0201 0001 st°0 45t dyie o2 £
= n°0% = - = £o 655°0 (144 L0 (1] (=110} 0001 st'o §6°E dps 302 2
L 6764 L30°0 oL = ta: - - o ot onot 0001 5t°0 56t pancy 1
ot 676n e e 0000 00 n09°0 o2t LA 005 oot 0001 gto §G°E dpis 302 % L ~E500-g3Y
e 6°6 i = o= - 03%€°0 EAL S21°0 052 00023 0202 [~ 40 a1 dite 408 1)
e 6°6 o = e o £6E°0 91 611’0 one 0108 0202 620 281 dgte 02 2
- g6 gYt-o 00k o o o e = e oto2 0202 520 28" paxal T
- 86 e e §90°0 0t gEn’o 6L1 g12'o om 0208 0202 520 281 dpre joz 1 T-8L00-59Y
-~ 19 = o i o= 9Re°0 oE1 1R0°0 071 olst 0202 §2°0 184 dyie g2 £
-- z2°9 -- -- - - k"0 gel 100 o1t Nt 0202 $2°0 o171 dpe %02 2
- 29 == = 9nteo L] 66£°0 961 1e0°0 o9 ot6T o202 %20 or't dite o2 1 T-3LOG=-R9Y
- 262 v R - - 9En"0 99 = FELE'D 0L 066 00T 620 nie dp1e 02 E
- Lg2 == - -- - oo w LEE'o onk o101 0001 62*0 wlre drie qo2 2
i 0°62 050°0 0% e gt - - = - 0001 oot 6230 nl'2 paasL 1 (ponugiues)
- Lg2 -- - 600°0 "0 995°0 L1144 &0 ogn o101 000T 620 nl2 dris joe 1 T-T600=89Y  Hd=Z ‘906 TTXG1

{penuTauon) puwg weny
a8 2 mﬂu i _ma 763 BT u.i\i = w3 ] L T 74 Im§| TOTITPRD T ORI ST pe—
|n||||h|§ Juetatige00  sodng  DUSIORIIS0D  SBWMUTE  n . i, W & WRPPIN0 4 T KT M POl uoF30aTIeg % 910 EL g
3711900 #0104 Pan0y, sl anbacy T O JuITpRID

ouwg panoy, soun3syRa
= LOTIRIISURT

(panuTauog) £ ATANL



(#39958 % 3o €)

{ panuT3uGD)

-- L8 -- - -- -- e 0 84 $12°0 oM OOBE | 096E $2°0 98'c dits g0z € |
= Lg e == == = on’o 255 5020 008 DO6E 0HE $2°0 9670 dris go2 2
- 8’8 == = £i0°0 56 09°0 055 LUT0 089 ongt 0#E s2°0 88°c dyrs 02 1 1~6010-R9Y
= 66 == S s = SEE*0 < cE1'0 LS aLEn osnn $1°0 wry dite %02 &
e 96 = Es .- s 6980 e #E1'0 0gs anEY oSNy 10 L drie j02 2
e 56 == = £€90°0 B°% o 649 L *1400] oog 05En osmm £1°0 L1 diie 02 4 1=G0T10-G9Y
o L°ES a - - . TEn* (343 6g2°n 065 onoe 0202 51°0 nl*n d518 joe £
-- LUES -- -- -- - %S "0 G6E 22h°0 098 onoe 0202 q1°0 AL dyte 302 2
o s 010°0 02 == = s = - - 0002 G202 51°0 ni*n penoL 1
- L = = 600°0 L8 nl5"0 91y 65q°0 ot6 0002 0202 s1%0 ni*y dis 02 1 T=TTI0~R9Y . Bd=% *ET1-CE*S1aE
- 901 - - - - 21n°0 €25 of2'0 ol oESY onsh sE°0 60t dy1e 302 £
i 9701 o {15 == = €200 3 L12°0 g6 025N onsn 5E°0 601 dyts 502 e
e L 9510 oL = e o e - s o19n ansn 58°0 601 paroL 1
- 901 _— o= 9800 {5 6ER°0 055 E6T*0 oog Gssy ] 5eo 60°1 dite 302 T T=H0T0~g5Y
= 2°9¢ = = ot 5= o L £62°0 oI OBE 056E $E°0 g2t dgts 402 £
=~ 1'9€ ol o - - Lan'o s (v} 30 OneT 000N 0%6E 6€°0 ga°t dyie do2 2
i ETgE gerro oty - == - i —= o op6t UL SE'0 g2t parny 1
== T°9E = i goo°e 50 §25°0 065 2LE'0 o6t 000N o%6E st°0 g2t dne 502 1 T-E010-p5Y
- 26 == - - - gi€c £25 01°0 009 ongs o2l 52°0 19°1 dye o2 £
= 2'6 == - -- -= 6EED 095 Lne 2L 0535 o2Ls $2°¢ 19°1 dne o2 2
e 16 921°0 oL - - - - o= o oS o2Ls 520 15°1 paroL, 1
= 26 - bl 1900 gt £6E0 9% 061°0 QOT  Oovds 02Ls %2°0 19°1 dy1s ¥02 1 1-50T0-goY
- St6n bt - a= - Lm0 92 o5t o2L 0502 o202 43°0 n2°E diis “ag 3
- 2'6% = - - - Sino tg2 igk*o o0g aloe o2 270 REE die g
oo 06y 620°0 o9 ot e Lo el L e ogoz 0202 18°0 nere panay 1
== 26 b - ©00°0 0°0 656-0 EEE 694170 olb oloe 0202 $2°0 n2E dne 502 1 1-2010-95Y
== 89 .= - == o5 gi20 (oo 6m0°0 06T onge 096t 5170 9e°1 dyie 402 3
= 89 - - - - o1¢* 95E 2%0°0 o091 oge o [4 4] 9% dyrs §02 2
we ] £02'0 ogL -- - - - - - ospt 096t 51°0 k1 panol 1
= ‘9 = = g80°0 5% 258°0 1 610°0 oot 06LE 055t $170 561 dne w2 1 1-0C10-89Y
- 9°51 - == - -= £2ee ol ge1 o ozt 0202 0202 51°0 (RS ¢ dsis %02 &
i w91 - e L o EeEo 202 5170 ont onoe 0202 41°0 (R4 dpie 408 g
ren ‘gt gL0°0 oot -- -- ; .- -- s i onoe o202 510 GL°1 pans 1
o ‘9t = ey 920°C 9°x gon'c (25 ogeto o9 0002 0202 4170 6L°% dis w02 1 T-TOT=g9Y  8d=q *01-00"91X2
- L5k - - -- - 91n°0 Le)e 6520 025 o102 0202 SE°0 £0°E dpre £
o S e e o i Cin’o ga1 L1 O8] o o2 0202 gE0 £0°E dyte o2 Z
o 3% ™o 06 = - -- - - - o2 0208 5E*0 £0°E paRoy 1
- T8 = A $00°5 e°0 095°0 122 60 026 ono2 0202 AR} EoE dgie Jo¢ 1 1-n600-g9Y
e $°91 - - - -- HLE" an €120 oty 0202 202 S0 LEnT dyie 502 £
- #°31 Lt - -- == lgEo %1 6170 ooy [0} 7e ] 0202 570 Ex are 2 Z
L 097 [1940] one - - - -~ == - 0go2 0202 5870 E1 pamol, 1
- €31 - - 290°0 i2 om'o 9LT o%2"0 o6n o2 0202 sEre £ apE 02 1 T-6300-09Y
- . v - — = G2E°0 (3 14070 09T~ . 0% 096% 62°0 gat1 a5t o2 e
s Bhi igm == O i £zt €92 79070~ 062- 026k OFE $3°0 821 41 %02 2
e 66 Sk = gsito 1L 2gt o £t 100 oge-  O%eE 096E %230 g1 dits Jo2 1 1-0600-g9Y
ool 9°'8 = . = = 162° gtz g10°0- 0L- OL6E 096¢ 62°0 21 4fs w2 £
== '8 - - - - 2EL*0 12 £10°0~ 04" 0E6E 096t $2°0 25°1 ds1e g02 2 (panujiuog)
o= 6'g - - géoro Y e e £10°0 062 o168 096% 52°0 261 4318 j02 1 T=1600-g5Y  Hd=2 ‘9-00'51X01
: {venuraucg) paug weny
" T : {.a... PP v/ | 7 e ree— /i = wa ] 3950 @Fyeeq ] mﬂﬁ UOTATPIc) BN " tom 39eL ST
,lh..ﬂl-n seapanigeey  acing VBP0 atwuyg MR W aueponueey 4 Tt WA PR uoy3oeTIaq - Gro a6z oy
£351 790K ‘sa10g panag MRS pcosi ALY 0 3ueTReaD
puwg pancy SUUNIETHe
Wl A i UOTINAated

(panutjuc)) £ e1qel



(339947 7 30 )

2°5 gL 9110 069 - - == Lo - == oLeS 0 e 90 1
€5 c'g = == €L0°0 (444 son*o 115 W0 ogoT . 02 0009 st WO 1 2=6200-69¥
ErEr 6°91 gneto 0 E A - == = == oS ONES €210 29°2 1
3el 961 me - 920°C ] 2290 0L ni2'o a3k otes oS 20 etz 1 2-0£00-65Y
Sgt Loes 020°C oy - A e e = = 002 0262 s1°0 19y 1
6°gt 2'es — = 000°0 o0 158 S0 otg wee o2 s1'e 19y T 2geoc-63¥ -y ‘Er-ps-sIME
£52 TGk gseo otz G = o -- - 066E [ $E'c 1
£-62 'S e = 000°0 00 695 298°0 omql  OBGE 0%t 5E°0 1 2=1200-69Y
gL £ 601°0 019 -- -~ -~ - - 0% 02LS %20 1
o'g &1t - == g500 o't 6L5 £51'0 16 0055 cels 52'0 1 2=5200-64Y
Ly 69 £€2°0 o6 fis =2 = == - = 0T 096E S1°0 PRI TR
g°n oL £ e 6goC 56 06E°0 oty 9900 09 026 Lt 4 &1 d51e g6 1 S-G20C=69Y  Hd=h ‘OT-00'9TX9e
14 g'ot €10 oLz = == == - -= - o102 o202 G0 percl 1
2L 6'01 i e 180°0 S°E %en°0 i gL1'0 oht o661 002 GE°0 de o2 1 Z-1000-69Y
82 L6 g9e2°0 (17 - == == = - - oméE 09t 5210 pency :
6°3 66 = == glato 1443 9180 w52 2900 o oLgt 0%E 62°0 dre 32 T 2180063
nret 19 ono’o on -- == - o= == =® 066 0001 s10 penoy 1
&g 69 == == g0 80 gto Ll oneo otz 096 2001 SU°0 dyie 302 1 Z-eRos-69Y  Ed-Z ‘9-007S1MT
{3 ¢ SRS A4 090°0 owe == = o == == = 066¢ ot 4870 pReaL X
E°TT 361 oo o 200 21 g UL V] 6EE gizo 0201 056E C96E 4i'o dis 4oz 1 2=1200~69Y
L n wr'e 0o i == == - = = 0002 0202 %0 ponoL 1
6°L Liaal = e &m0 6°1 1E°0 it niv'o o 61 0208 &0 dite 402 1 2-0200-64Y
1°91 522 £90°2 o9 e =, =~ s - =k 096 0001 s1°ag PancL 1
9°9% 1°€2 = - 410°0 2°0 91n°0 18 oge'o e, 086 QooT st°o dj1e 302 1 2-E800-69Y
86 1At fo1°0 oot - e - - -- -- olb 000t 410 paAoL T S
101 £ g - $26°0 11 o1t‘0 19 09T°0 o8t o 0001 st*o 4318 302 1 Z2-6T00-69Y  Md=Z *9-0%'11%1 Q
2°E1 i éf00 08 -- A i s o = 0502 0202 stto panGL 1
9°E1 gl na o 000°0 [edd o] 06E°0 et £92°0 02s 0g61 0202 steo « dyte joz 1 Z=n200-55Y
L oLl olo™0 oL - s - - -- == oot 0001 £2°0 oy pancy 1
2t 81 = [Dmes %0°0 20 0680 oL c62'0 ong o6 0001 se'o son di(s 302 T 2-E200-69Y
"9 &g 660°0 w1 £s == = == == == 10T 0001 o it pan2 % [
i) 16 - -~ 62070 2’1 0920 (1] F1'0 o2 o 0001 £1°'0 et gl T 2=2200-65Y Ed-2 ‘g-05"9%51
TaeG AP3I0K
L 6°L - = - = 02’0 W G420 OENT  0U6S 0009 s€"0 ane w2 £
- &L i et e = HIn0 458 o 4] G2E1 . OBEn 0007 ctc d318 502 2
= o'g = s 61070 09 750 EL 9L1'o o80T CZES 9 k0 4118 502 1 T-R0T0-R3Y
e Ten i et == e mﬂ..o Be9 g2t °0 0921 o9pE s 5€°0 dyie 402 £
= a'an . e o s €S0 S1L &e'o T o8k 06k st dyte 302 2
oo 281 €n0°0 '3 % et == = =, B e 0s6E 096t SE°0 PIRCT t
- 1°8% - e 000 e 00570 €18 6Ene ondt R ot A a3 jo2 3 1=0TT0=59v
— 881 o e e ok EiE D 16 610 ogel o258 oYES s8°0 dpie 302 13
e 5761 g hoe e e %080 ol g12°0 0911  02ts [ (17 520 d71e e 2
. £*61 §90°0 ote ) it = e = . o139 ones 52°0 >3 1 (panuyjuon
= £°61 . e 080*0 €2 Ao 426 €2e0 OELT ' o9ts onES 680 a1 02 1 T-L010-G9Y  Bd=-y ‘ET-0G°'STXTE
. {Penujanog) puws wenj
b - e = t\ﬁw b S L W lt.d.l..x\!..l...l = RS 1/ R s e p-mw.. o s mmﬂus whees  eR oK 3¥eL a7
P ——" = IUNRTIIe) aRwRuTg W WLTOII0) 4 TInd N T M PR WM iEaL soug
Toqeny - 3UBTD13 90D W04 pr St BRI pnet by = 010
L3N, 80154 paacL ambaoy, id n  quatpean
puvs pasoy b
= tolasijenad

(popnyoucD} € @TquL



TR =3y, TNy

padad Towd i 0 KCLEROMOM S DU

(gt

Lt bt ihesiol et masidladbotion
3 : .

Ll

el

Sidan

dITls ¥ 02 ‘ANVS VWNA NI SSvd 1Sdld

S34dIL NOILD3S-d"vINDYID

H3GNNN ALITIGOW ANVS

O4 SIN3IDIJ4430D

IONVWHOIHId 30 SNOILVI3Y

Hd -2 ‘L-00'Y
dd-2 ‘'‘p1-00'6

3y

aN3921

2l

30T

SN HIGWNAN ALINGON ONYS

O

PLATE |

%4

SN ¥3IGWNN ALITIBOW ONVS

or

Pam/%%n 1N31D13420D INDHOL

P/%1 IN31D14430D 3OVHNIS

l,_

al
&

M/%d IN31D144300 11nd




oy GV | R T TR e

b4

iy

M ALEL 4 iy

T AT T W

T

A RO

\ St diin e ot

A

ST Y

T A

Bhlads Lo Lapduatl Sl are st v ety

ol g I T g

B S e R G D Y e T .

Rrmdiid £

3

€N HIBNNN AL1I1ITIBON ANYVS

diNS %02 ‘ONVYS YNNA NI SS¥Yd 1SHI4
o® oL 09 0§ oy o¢ F4 o1
S3HIL NOILDAS-HY INONYLDO3IY = — 0
9 —0— —
H3IAWNN ALITIBON ONVS o rav s o 1@ﬂ
Ol SLN31D14330D = > ——so0
3DNVWHOJN3d 40 SNOILYI3Y _ ° %\ .
& x
1 e — - Y oo 2
m
n
[=}
-
.. — 2 s1o 3
W
m
4
dd-¥ ‘EI-0SSINIE O - - = oz'0 .
dd-» ‘01-00'91X92 A »
¥d-2 ‘9-00'CIX9 O 3
Yd-2Z ‘9-0C 11X @ | N
Hd-2 ‘9-0C9XN © — 4 cz0
FTTIY
aN3937
o€'o
q B
SN YIBANN A LITIEOM ONYS
ce oL 09 0¢ o o¢ 0L o1 %o o 4
—2°0 == [ <]
5
o e
| co ] I 20 r
| [a] n
o )
™ ™
a P | i
w »0o A ——— E@ A
a o
o _~% z M
-] (3
’ $0 w — ¥O =0
0 a_+" ) L Q
e o b : :
8 _ {90 © 50
V7 34Vig mOYS o
=
_ || | | i
L0 90 S
a
A e R et 3 i s i e
=S S e S oF ot atiky Sy p, ol L a3 o4 AL o o S B T g Gl




b

Cal bk S et R o

e b g

T

TOWED FORCE COEFFICIENT Py/W

NG ek, e T

L ha
=2
=
=

e

oo bl sl

i

i

0.8

[ =]
]

o
s

o
1=

OC4apbo

NOTE: CLOSED SYMBOLS REP-

30 40 S0 B0 70
SAND MOBILITY NUMBER Ng

LEGEND
TIRE

16X6.50-8, 2-PR
I8X11.50~8, 2~PR
16 X15.00-6, 2-PR
26X%16.00-10, 4-PR
31X15.50-13, 4-PR

RESENT TOWED TESTS.

RELATION OF
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TO SAND MOBILITY NUMBER

RECTANGULAR-SECTION TIRES
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