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FOREWORD

The investigation described herein constitutes one phase of studies
conducted during 1964 and 1965 at the U. S. Army Engineer Waterways Ex-
periment Station (WES) under U. S. Air Force Project No. 410-A, MIFR No.
AS-4-177, "Development of Landing Gear Design Criteria for the CX-HLS
Aircraft." (The CX-HLS is now designated C-5A.) This program was spon-
sored and directed by the Leanding Gear Group, Air Force Flight Dynamics
Laboratory, Research and Technology Division, Mr. R. J. Parker, Project

Engineer.

These tests were conducted by personnel of the WES Flexible Pavement
Branch, Soils Division, under the general supervision of Messrs. W. J.
Turnbull, A. A. Maxwell, and R. G. Ahlvin, and the direct supervision of
Mr. D. N. Brown. Other personnel actively engeged in this study were
Mesgsrs. C. D. Burns, D. M. Ladd, J. E. Wetkins, H. H. Ulery, Jr., and
W. J. Hill, Jr. This report was prepared by Messrs. Watkins and Hill.

Directors of WES during the conduct of this investigation and prep-
aration of this report were Col. Alex G. Sutton, Jr., CE, and Col. John R.
Oswalt, Jr., CE. Technical Director was Mr. J. B. Tiffany.

Publication of this technical documentary report does not constitute
Air Force approval of the report's findings or conclusions. It is pub-
lished only for the exchange and stimulation of ideas.

KINVERLY H. DIGGES
SUIBY', Machanical® Branch

Vehicle Equipment Division
AF Flight Dynamics Laboratory
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ABSTRACT

This data report describes work undertaken as part of an overall
program to develop ground-flotation criteria for the C-5A aircraft. A
test section was constructed to a width adequate for two similar tast
lanes. The test lanes were unsurfaced and each lane was divided into
three items having different subgrade CBR values. Traffic was applied
to both lanes using a 252,000-1b load (21,000 1b per wheel) on a 12-
wheel (four abreast, three rows) tracking casembly. On the wheels were
20x20, 22-ply aircraft tires inflated to 5% psi. Wheel spacing for both
lanes was 34-4L4-34 in. c-c abreast and 123 in. in tandem.

The information reported herein includes layout of the test lanes,
characteristics and print dimensions of the load assembly tires, and data
collected on soil strengths, surface deformations and deflections, and

drawbar pull. The traffic-coverage level is given at which each test item
was considered failed.

iii




- S T

CONTENTS
Page
SECTION I: INTRODUCTION . . o « ¢ « « « o 5 0O 00O0O0G0OGOG GO G 1
SECTION II: DESCRIPTION OF TEST SECTION AND IOAD VEHICIE. . . . . . 2
Description of Test Section. . . . . . . . . . . . . . . ... 2
Ioad Vehicle . . . . & ¢ & & ¢ ¢ v ot 0 & 4 4 o 6 o 0 0 0 a 2
SECTION III: APPLICATION OF TRAFFIC, FAILURE CRITERIA,
AND DATA COLLECTED . . . . « . . . . . 3
Application of Traffic . . . . . . . . . . . « . « o . ¢ v o 3
Failure Criteria and Data Collected. . . . . . . . . . . . . . 3
SECTION IV: BEHAVIOR OF ITEMS UNDER TRAFFIC AND TEST RESULTS. . . . 5
Iane 33. . . ¢ e e e 6 b e s e e e e e e e e e e e e e e e e 5
Lane 3. & v v 0t e e e e e e e e e e e e e e e e e e e e 6
SECTION V: PRINCIPAL FINDINGS . . . v & ¢ « ¢ ¢ o o o o o o « o« « & 9
o B 3T TR A B F T Y




E
(S
0]

[
o

12.

13.

1k.
15.
16.

Table

LV o

\O [0 e [0 )NV BN S UVRN\ VI

ILLUSTRATIONS AND TABLES

Traffic distribution patterns on Test Section 15

Test load vehicle

Jtem 1, lane 33, prior to traffic

Item 1, lane 33, at 1 pass (failure)

Item 2, lane 33, prior to traffic

Item 2, lane 33. Transverse straightedge shows
roughness at 25 coverages (failure)

Item 3, lane 33, prior to traffic

Item 3, lane 33. Transverse straightedge shows
roughness at 59 coverages (failure)

Item 1, lane 34. Transverse straightedge shows
roughness at 1 pass (failure)

Item 2, lane 34. Transverse straightedge shows
rotghness* at 49 coverages (failure)

Item 3, lane 34. Transverse straightedge shows
roughness at 400 coverages (failure)

Layout of Test Section 15 and summary of test results

Tire-print dimensions end tire characteristics

Cross-sectional deformations, Test Section 15,
lane 33

Cross-sectional deformations, Test Section 15,
Rane 34 -

Permanent profile deformations

Summary of Traffic Data, Test Section 15
Summary of CBR, Density, and Water Content Datna,
Tegt Sec¢tion 15

17
17
18
19
20

21
22

11




SUMMARY

Tests on Section 15 are one phase of a comprehensive research program
to develop ground-flotation criteria for heavy cargo-type aircraft. Sec-
tion 15 consisted of two similar unsurfaced traffic lanes, lanes 33 and
34, er.’h of which was divided into three items (figure 12) having different
subgrade CBR values.

Traffic was applied to both lanes using a 252,000-1b load (21,000 1lb
per wheel) on a 12-wheel (four abreast, three rows) tracking assembly. On
the wheels were 20x20, 22-ply aircraft tires inflated to 55 psi. Figure 13
gives tire-print dimensions and pertinent tire characteristics.

The lanes were trafficked to failure in accordance with the criteria
designated in Part I of this report. Data were recorded throughout testing

to give a behavior history of each item. Basic perform:ice data are sum-
marized in the following paragraphs.

Lane 33

Item 1

The item was considered failed due to rutting after 1 pass of the
load vehicle. The rated CBR was 2.3.

Item 2

The item was considered failed due to excessive transverse and dif-
ferential deformation after 25 coverages of the load vehicle. The rated
CBR was U.4.

Item 3

The item was considered falled due to excessive transverse and dif-
ferential deformations after 59 coverages of the load vehicle. The rated
CBR was 8.1.

Traffic results for item 3 are considered unreliable due to an
unexplained variation in tire inflation pressure.
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Lane 34

Item 1

The item was considered failed due to rutting after 1 pass of the
load vehicle. The rated CBR was 2.5.

ITtem 2

The item was considered failed due to excessive differential defor-
mation afier 49 coverages of the load vehicle. The rated CBR was L.7.

ITtem 3

The item was considered failed due to excessive differential defor-
mations after 40O coverages of the load vehicle. The rated CBR was 7.0.

vii
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ATRCRAFT GROUND-FLOTATION INVESTIGATION

PART XVI DATA REFORT ON TEST SECTION 15

SECTION I: INTRODUCT. N

Tne investigation reported herein is one phase of a comprehensive
research program being conducted a* the U. S. Army Engineer Waterways Ex-
periment Station (WES), Vicksburg, Miss., as part of U. S. Air Force
Project 410-A, MIPR No. AS-L-177, to develop ground-flotation criteria
for the C-5A, a heavy cargo-type aircraft. Specifically, the tests re-
ported herein were conducted to determine the degree of interaction of
the wheels of multiple-wheel landing-gear assemblies on unsurfaced soils.

Prosecution of this investigation consisted of constructing two
similar unsurfaced traffic lanes, lanes 33 and 34, and subjecting them
to traffic of a 252,000-1b load on a 12-wheel (four abreast, three rows)
tracking assembly, with each wheel equipped with a 20x20 aircraft tire
inflated to 55 psi. After completion of tests on lane 33, it was evident
that some error had been made in the conduct of that portion of the test
performed on item 3 (failed at 59 coverages), since it was anticipated,
on the basis of previous testing, that the item would sustain approxi-
mately 4OO to 600 coverages of the test traffic prior to failure. After
reviewing the test procedure and rechecking the CBR test values, it was
discovered that the inflation pressure of the 12 tires on the test cart
was not 55 psi as planned, but instead varied from 55 to 90 psi. No
reasonable explanation as to how or why the inflation pressure was changed
has been determined; therefore, the test data obtained from item 3 of
traffic lane 33 will be ignored in analysis of the test data.

This report presents a description of the test section and wheel
assemblies, and gives results of traffic. Equipment used, types of data
and method of recording them, and general test criteria are summarized
herein with more complete explanations and illustrations appearing in
Part I of this report.
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SECTION II: DESCRIPTICN OF TEST SECTION AND 'IOAD VEHICLE

Description of Test Section

Test Section 15 (figure 12) was constructed within a roofed area in
order to allow control of the subgrade CBR (California Bearing Ratio) in
the test items. Section 15 was located on the same site as prior Test
Sections 3, 5, and 13 in this series, the construction of which is des-
cribed in Part IV of this report. The underlying subgrade was undisturbed
by prior tests on the site so that in construction of Test Section 15 only
the upper 24 in. of soil was excavated. The excavated area was backfilled
to original grade in four compacted lifts with a heavy clay soil (buckshot;
classified as CH according to the Unified Soil Classification System,
MIL-ST™D-619). The fill material used was a local clay having a plastic
1imit of 27, liquid limit of 58, and plasticity index of 31. Gradation
ard classification data for the subgrade materiel are given in Part I.

Two unsurfaced traffic lanes, each divided into three items, were
constructed in the test section. Different subgrade strengths were ob-
tained in the items (figure 12) by controlling the water contents and com-
paction effort.

Load Vehicle

The load vehicle used in trafficking Section 15 is shown in
figure 2. PFurther details on the load cart construction and operating
characteristics are given in Part I. For trafficking lanes 33 and 34, a
252,000-1b lcad was used on a 12-wheel tracking assembly consisting of
20x20, 22-ply aircraft tires. Tire inflation pressure was 55 psi for
both lanes, except in that portion of the test conducted on item 3 of
lane 33 where there was a tire inflation pressure discrepancy. Tire-
print data and pertinent tire characterigtics are given in figure 13 for
both test lanes.




SECTION III: APPLICATION OF TRAFFIC, FAILURE CRITERIA,
AND DATA COLLECTED

Application of Traffic

Traffic was applied to the test lanes in a nonuniform pattern with
intensity of traffic being varied within each lane. Traffic so dictrib-
uted within a traft'ic lane simulates as nearly as feasible the bell-
shaped traffic distribution curve which results from the wander of air-
craft from the lane center line. The coverage lcvels referred to in the
tables and text herein are the total number of coverages applied to the
100 percent coverage zone. The corresponding number of coverages applied
to the outer traffic zones is proportional to the percentage factor for
the respective zones as shown in figure 1. Each pass of the mltiwheel
assembly was equivalent to 1.25 coverages on lane 33 and to 1.33 cover-
ages on lane 34.
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Figure 1. Traffic distribution patterns on Test Section 15

Failure Criteria and Data Collected

Failure criteria used in this investigation and descriptive terms
used in presentation and discussion of data in all reports in this series
are presented in Part I. A general outline of types of data collected is
given in the following paragraphs. Details on apparatus and procedure for
obtaining specific measurements are given in Part I.

CBR, water content, and dry density

CBR, water content, and dry density of the subgrade were measured
for each test item prior to application of traffic, at intermediate cover-
age levels, and at failure. After traffic was concluded on an item, a
mcasure of subgrade strength termed "rated CBR" was determined. Rated CBR
is generally the average CBR value obtained frcm all the determinations
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made in the top 12 in. of soil during the test life of an item. 1In
certain instances, extreme or irregular values may be ignored if the
enalyst decides that they are not properly representative.

Surface roughness, or differential deformation

Surface roughness, or differential deformation, measurements were
made using a 10-ft straightedge at various traffic-coverage levels on all
items. Rut depths were also measured.

Deformations

Deformations, defined as permanent cumulative surface changes in
cross scction or profile of an item, were charted by means of level read-
ings at pertinent traffic-coverage levels.

Deflection

Deflection of the test surface under an individual static load of the
tracking asaexbly vas measured at various traffic-coverage levels. A pin
and cap device directly bencath e load wheel provided deflection data.
Both total (for a single loading) : I elastic (recoverable) deflections
were measured.

Rolling resistance

Rolling resistance, or drawbar pull, measurements were performed with
the load vehicle over each test item at designated coverage levels. Two
types of drawbar measurements were taken: (a) average force required to
maintain a constant speed once the load vehicle is in motion, termed "roll-
ing DBP"; and (b) maximum force obtained during the constant speed rum,
termed "peak DBP."




SECTION IV: BEHAVIOR OF ITEMS UNDER TRAFFIC AND TEST RESULIS

Lane 33

Behavior of items under traffic

Item 1. Item 1 prior to traffic is shown in figure 3. The item
rutted severely at 1 pass of the load vehicle and was considered failed
(figure 4). The rated CER for the item was 2.3.

Item 2. Item 2 prior to traffic is shown in figure 5. At 25
coverages, the item wae considered failed due to roughness (figure 6).
The rated CBR for the item was L.lL.

Item 3. Item 3 prior to traffic is shown in figure 7. The sur-
face held up well under traffic until 59 coverages when the item was con-
sidered failed due to excessive roughness (figure 8). The rated CER
for the item was 8.1. Data recorded on item 3 are considered unreliable
due to an unexplained variation in tire inflation pressure.

Test results

Table 1 summarizes traffic data recorded on each item of lane 33
during testing. Soil test data are given in table 2.

Item 1. Item 1 was considered failed due to severe rutting after 1
pass of the load vehicle. The following information was obtained from
traffic tests on item 1.

a. Roughness. No diff:rential deformations were recorded on the
item. Severe rutting occurred during the initial traffic pass
with an average rut depth of 9.2 in. (table 1).

Deformation. Cross-sectional deformations are shown in figure 1k
at two stations along the item. The severe ruts and ridges pro-
duced by 1 pass of the load vehicle are evident. The profile
deformation plot for 1 pass shown in figure 16 indicates the in-
creasingly severe settlement that occurred as the load vehicle
progressed along the item.

o

Deflection. The elastic subgrade deflection for the single pass
on the item was 0.10 in. (table 1).

10
.

d. Rolling resistance. Table 1 shows rolling and peak drawbar pulls
of 36.1 and 46.8 kips, respectively, at 1 pass of the load
vehicle.

Item 2. Item 2 was considered failed due to roughness at 25 cover-
ages. The following information was obtained from traffic tests on item 2.
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8. Ro;ih_geu. At failure, transverse and diagonal differential
ormations exceeded rut depths with average velues of 5.19
and 5.47 in., respectively, versus an average rut depth of
2.66 in. (table 1?.

b. Deformation. Figure 1li shows cross-section deformations at
three stations along the item after 25 coverages. Ruts and
ridges dominate the cross section with no tendency for uniform
settlement evident. The center-line profile at 25 coversges
( figure 16) along one of the rut paths illustrates the relatively
smooth surface of the wheel tracks.

¢. Deflection. Average total and elastic subgrade deflections at

1 pess and at 25 coverages are shown in table 1. Elastic deflec-
tion was unchanged with traffic and total deflection increased
from 1.4 to 2.0 in.

d. Rolling resistance. Drawbar pull values increased significantly
with traffic (table 1). Measurements at 1 pass and at 25 cover-
ages gave peak drawbar pulls of 11.0 and 19.1 kips, respectively.
Rolling drawbar pull increased from 8.4 to 12.3 kips over the
same traffic interval.

Item 3. Item 3 wus considered failed due to roughness at 59 cover-
ages. e following information was obtalned from traffic tests on item 3.

a. Roughness. Differential deformations and rut depths for 25 and
59 doveragés are shown in table 1. Average transverse and diag-
onal differential deformations were 3.25 and 3.38 in. at failure,
while the average rut depth was 2.00 in.

b. Deformation. Considerable increase in cross-section deformations
between 25 and 59 coverages is evident at the five locations
shown in figure 14. Toward the end of the item (sta 0+95 and
sta 1+05), deformations were less severe.

c¢. Deflection. Total and elastic deflections shown for several
coverage levels are erratic and show no apparent trend (table 1).

d. Rolling resistance. Drawbar pull increased irregularly with
traffic (table 1). Peak drawbar pull increased overall with
traffic from 8.7 to 9.3 kips and rolling drawbar pull increased
from 6.6 to 8.0 kips.

Lene 34

Behavior of items under traffic

Item 1. Item 1 prior to traffic was similar in appearance to item
1, lane 33 (figure 3). The item rutted severely and was considered

6




failed after 1 pass of the load vehicle (1igure 9). The rated CBR for
the item was 2.5.

Item 2. Item 2 prior to traffic was similar in appearance to item

2, lane 33 (figure 5). At L9 coverages, the item was considered failed
due to roughness (figure 10). The rated BR for the item was 4.7.

Item 3. Item 3 prior to traffic was similar in appearance to item

3, lane 33 zfigure 7). The item settled somewhat under traffic, but
roughness was slow in developing. At LO( coverages the item was con-
sidered failed due to excessive roughnes: ( figure 11). The rated CBR for
the item was 7.0.

Test results

Table 1 summarizes traffic data recorded on each item of lane 34

during testing. Soil test data are given in’table 2.

Item 1. Item 1 was considered failed due to severe rutting after 1

pass of the load vehicle. The following information was obtained from
traffic tests on item 1.

ages.

a. Roughness. No differential deformations were recorded on the
item. The average rut depth after 1 pass was 9.7 in. (table 1).

b. Deformation. The severe ruts produced by 1 pass of the load
vehicle are evident in the cross-section plots in figure 15.
Figure 16 shows a profile along a rut path near ihe lane center
line. The profile deformation increased steadily in the first
25 £t of the item and decreased thereafter.

Deflection. The deflection measurement pin was badly bent due
to severe rutting and no usable measurements were obtained on
item 1.

jo

d. Rolling resistance. Peak and rolling drawbar pulls for 1 pass
of the load vehicle were 38.0 and 28.3 kips, respectively.

Ttem 2. JItem 2 was considered failed due to roughness at 49 cover-
The following information was obtained from traffic tests on item 2.

a. Roughness. Average transverse and diagonal differential defor-
mations were 5.35 and 5.00 in., respectively, at 49 coverages.
Ruts were less severe with an average depth of 3.28 in. (table 1).

jo

Deformation. Figure 15 shows cross-section deformations for
three stations along the item at 49 coverages. Profile defor-
mations at the same coverage level are shown in figure 16. The
subgrade settled relatively uniformly along the item.

1o

Deflection. Total and elastic subgrade deflections were 0.9 and
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ages.

0.6 in., relpectivelf, at 1 s and at 49 coverages, showing no
change with traffic ( table 1).

Rolling resistance. Drawbar pull values measured at 1 pass and
at 49 coverages showed substantial increases with traffic
(table 1). Peak drawbar pull increased from 9.4 to 15.8 kips
vhile rolling drawbar pull increased from 8.2 to 14.8 kips.

Iten ; Ttem 3 was considered failed due to roughness at 40O cover-

ocllowing information was obtained from traffic tests on item 3.

Bog@_x{:eu. Transverse and diagonal differential deformations
wore the principal roughness factors with average values of L.50
and 4.68 in., respectively, at failure. Average rut depth was
2.44 in. (table 3

Deformation. Cross-section deformations in figure 15 show the
extent of surface deterioration at failure. General settlement
along the item length is indicated in the profile deformation
plot in figure 16 for LOO coverages.

Deflection. Total and elastic subgrade deflections at several
coverage levels showed a tendency to increase (table 1). From
1 pass to 400 coverages, total deflection increased from 0.4 to
0.6 in. and elastic deflection from 0.2 to 0.5 in.

Rolling resistance. Drawbar pull values at 1 pass, 49 coverages,
and coverages are shown in table 1. Peak drawbar pull in-
creased steadily from 7.4 to 11.9 kips, while rolling drawbar
pull increased from 6.2 to 9.0 kips after a slight decrease at
the intermediate coverage level.

rrem—rs = ™ Y T RO



SECTION V: PRINCIPAL FINDINGS

From the foregoing discussion, the principal findings relating test
load, wheel assembly, tire inflation pressure, subgrade CBR, and traffic

coverages are a3 follows:

Rated Coverages
Load, Wheel Assembly, Test Subgrade at
and Tire Prerssure Ttem* CBR Failure
Lane 33
252,000-1b load; 12-wheel 1 2.3 1.25 (1 pass)
assembly; 20x20, 22-ply 2 4.4 25
tires at 55-psi inflation
pressure
Lane 34
1 2.5 1.33 (1 pess)
2 4.7 49
3 7.0 400

Note: Traffic results from item 3, lane 33, are omitted be-
cause of the unreliable data resulting from an unex-
plained variation in tire inflation pressure during
testing.

* All test items were unsurfaced.
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Figure 2. Test load vehicle

Figure 3. Item 1, lane 33, prior to traffic

13




Item 1, lane 33, at 1 pass (failure)

Figure 5. Item 2, lane 33, prior to traffic
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Figure 6, Item 2, lane 33. Transverse straightedge shows
roughness at 25 coverages (failure)

Figure 7. Item 3, lane 33, prior %o traffic
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Figure 8. Item 3, lane 33. Transverse straightedge shows
roughness at 59 coverages (failure)
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Figure 9. Item 1, lane 34. Transverse straightedge shows
roughness at 1 pass (failure)
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Figure 10. Item 2, lane 34. Transverse straightedge shows
roughness at 49 coverages (failure

Figure 11. Item 3, lane 3i. Transverse straighedge shows
roughness at 400 coverages ( failure)

e e A T ———— T A e Bk ot e o sl ey e e SV ealis = R YR R AR ol * o ]



AMGNESSY T33IHM-2I
avol €1-000°‘2se

3YNSS3ud NOILVIINI I1Sd-SS
s3diL ANd-22 ‘02 X02
S1NS3Y¥ 1831 40 ANVNNNS ANV
Gl NOILD3S 1531 40 LNOAV NOLLVINYA GINIVIZX SN NV O 306 JIVIISENN

YV "EC INVT C NIL ¥O4 SLINSIY DN4aVNL
‘GIIVINNENA JUIM SNILI TV (310N

Oi4)I vAS 0940 Vi8S 0t40 vis 0040 Vi8

\§\

2447 7 k ; & : L 7 G

e NV NL4VEL

8¢ INVI Didivil

18

-

il FUNG,




fe

e i o o |

D
Y
—
-
——
L ]

ATINT - AT / \l AN
3 - ; =

0

3

ATINT AT AN T AT
! : -

SHIIT0% \JH 1y L N

AN T (Al AN T AR
. : g
T N AT N |

TIRE-PRINT DIMENSIONS AND
TIRE CHARACTERISTICS

TEST SECTION 15
LANES 33 AND 34

Figure 13
19

ket & 15 i B




" "N é“ 2 r'-l -
"§M‘ﬁ » T ool

ple o mrrrmmmey daraer L L,
l. Ao e \ ~ Tl Ii
g AU A = )
i Ly/ f % . STATION 0+03

. S TE .'Tl - Y -,mﬁ‘ .7.
s AT

g | |

i | /

- / \

g [
i." ! [
§ ITEM |

; A\ %’7‘\ A

NNV R VARV

) STATION 0438

| \

\ A AL

RFANATIRIAY Lcre

} \ \Fl [ ! a~25 NUMBER OF COVERAGES

. v

STATION 0445

X N

= A

RN WIRVANAY,

s \ T V \VI v] CROSS-SECTIONAL
= 3 | DEFORMATIONS

STATION 0435 TEST SECTION 15
UEM 2 LANE 33
Figure 14
20

R M, e LR ke A AT




- —TRAFFIC LANE - - - s TRAFFIC LANE -
DISTANCE FROM CENTER LINE OF TRAFFIC LANE, FT
0 8 6 4 2 @ 2 4 6 8 10 fl() 8 6 4 2 @ 2 a4 ¢ 8 10
— e ¢ - 00
) / PASS I o
2 | t e
| I L A, I ] i) §
AR o
) - -
- STATION 0+85
VARV
i V

" E (IR
SnoNois . \\ I\"'W_’]AV___'

L[ {7 ) 1 AAVARY
- T\\ . T
-k N : '|l L i
-2 [ l \ ~ 00 }\ A /
- IR ARTIRTA
) - \ -_lv__lﬁ
2 Ll
Z m_a.mr -
3 0 \ 5 / : A’ﬂ.d
g-. \Jl\/A\/\ 5 WAV, S
§-2 I 4 v o ~J v Y ]l
N ST 0435 STATION 0495
S o' -ﬁb
: l/ Al ) STATION 1405
. AT Y ITEM 3
. ATHERYA
; Vil
Viv
; 'AT +4 LEGEND
(A
IERY N WANIVER
: Y/ :
. AR
| M: TEST SECTION 15
LANE 34
Figure 15
21
J o

. ¥ A 2 . B 4 T — X = 4
TR T R i et R AR IR ST



P€ GNV €€ S3NVI ETIVUIADD JO NIGWNN $7—
: Gl NOILD3S 1S3L ONI5TT e anNvT
. SNOILYWN043Q A 1
k HYILNID 3NV ONOTVY 374084 °€ WIL!
w 3408d LNINVYWNN3d % £
e
Iy A
PEINVT 9 I\\.. e VAN _h\\ -
IN YILNID NV 4O LS3M L3 2 T UIOHNG ‘€ WILH \\alll
%(/\Vﬁv«\\;//f\\\?{ aﬁ? SW
\/,\ /n / ‘/ 8888888888888
_m [ 3NIT M3LNID 3NV ONOTVY FUIONG ‘2 Iu._._v
\K .
: /
!!!!!!!!!!! =
INM MILNID SNV JO LS3M L3 2 3 WIO0Md *Z WAL id \

N
0
)
7 '.'/'.':
At
P
e

LEW”TM::“&M:._W_ \\ \
=L N

| | _\ L& oN .
# . : e.r }.- s /.--

e
 {
14
¢
5,
8
2
<
$s
ﬁ!
§
Figure 16




UNCLASSIF IED
Security Classification

DOCUMENT CONTROL DATA - R&D

(Security claselfication of titie, body of abseteact and ing tation suset be o when e il ropost is chaesifiod)
1. ORIGINATIN G ACTIVITY (Corporete author) 20. REPORYT SECURITY C LASSIFICATION
U, S. Army Bngineer Waterways UNCLASSIFIBED
Bxperiment Station 24 emour

3. REPORT TITLE
Aixrcraft Ground-Flotation Investigation
Part XVI Data Report on Test Section 15

4. DESCRIPTIVE NOTFS (Type of repert and inclvelve detes)

Final Technical Report
8. AUTHOR(S) (Loeot name. Brat name, initial)

Watkins, J. B,

Hill, Wg Je.y Jxe

6. REPO AT DATE 7Je. FOTAL NO. OF PAGED 75 4O. OF AEPFS
| September 1966 22
9a. CONTRACT OR SRANT NO. 95. ORIGINATOR'S REPORY NUMBERNT)
MIPR AS-4-177
& PROJECT NO. AFFDL-TK-66-43, Part XV,
410A
°. 5. wla n,nonv NO(3) (Any other numbere Rat ciay be aseigned
) None

10 AVAILABILITY/LIMITATION NOTICES  This document is subject to special expoxt con-
trols and each transmittal to foreign governments or foreign nationals may
be made only with prior approval of the Air Force Flight Dynamics Laboxatoxy

11. SUPPL EMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Aix Foxce Flight Dynamics Laboratoxy
Resnarch and Technology Division

AF_Systems Command, WPAFB, Ohdo |
13. ABSTRACT

This data report describes the results of work undextaksn as paxt ¢f an
overall program to develop ground-flotation criteria for the C-3A airc:iaft.

DD ."2. 1473 UNCLASSIFIRD




ST T
1 -LINK A LiINK 8 LINK €
“oLE [ 24 ROL& wY ROLE wY
INSTRUCTIONS
1, ORIGINATING ACTIVITY: Eater the name and eddress imposed by security classification, using standard statements
‘I of the costractor, subceatractes, granted, Department ¢4 Do~ sech as:
i lo-o activity er 0&- eorganisation (corporate author) lssuing (1) **Qualified requesters may obtals copies of this
‘ 2s. REPORT SECUNTY CLASSIFICATION: Em o
et the over (2) “Foreign ennounccment and disseminstion of this
nll secwrity clessification of the report. Indicate
U R e S [ i g
§ ence coples o
1 2. GROUP: Awt dle & sing is \fiad i DoD Di Nlm.::llhctlyﬁonbbc. &-mmn
rective $200.10 and Armed Forces al Masuel, Enter SeSIE reqrest through
the. ‘aember. Also, wiss applicabls, show that optisss] o
mm--dhm:uﬂ&«.Cnnubﬁ- (4) “"U. 8 military sgencies may obtain coples of this
repor{ directly frem DDC. Other qualified users
L8 urm'm'u: Ester the complete report title in all shall request through
capitel letters. Tities in all cases should be waclessified. »
¥ & weaniagful title canmot be selocted without clessifice- -
tion, show title claseification ia all capitals in parenthesis (5) ‘‘All distribution of thie report is controlied Qual-
immediately following the title. ified DDC users shall request through
4 nmnv:mu If appropriste, enter the type of "
interim, progress, summary, snmual, or final, -If the report has been furnished to the Office of Technical

! Gln the z“""’ dates whea a specific reporting period is Services, Department of Commerce, for sale to the publ’c, indk-
cate this fact and enter the price, if known

S. AUTHOR(S) Esmter the nems(s) of suthor(s) as shown on "
el X Enter 180t . flat , middie Inicial. tlo';y mmnnr NOTES: Use for additions] explanas-

If miliary, show rank sad branch of service. The same of
the princ uthoe is sbeolute minimum requirement. 12. SPONSORING MILITARY ACTIVITY: Enter the name of
oal & o. the departmontal project office or laborstory sponsoring (pay-

6. REPORT DATE: Rater the date of the report as day, i
o ] thas one G ng for) the research and development. Inciude oddress.
on lhol m’ vee date 1.( publication. 13. Am“ CT: Enter an abstract giving a brief and factue!
summary of the document indicative of the seport, even though
:‘- %‘:‘mn or PA:;%“ The ':‘:.:‘l:n‘:?u it mey l;lm appeer elcewhere in t;: body of the techaical re-
’

hould of ‘.'.d u““" ::ﬂ. Mdoﬂl space is required, a continvation sheet shall
76. NUMBER OF REFRRENCESR Eater the total sunber of It is highly desirable that the abstract of classified reports
references cited in the roport. be uclnl{rhd Each peragraph of the abstract shall end with
G&o. CONTRACT OR GRANT NUMBER: If sppropriste, enter aa indication of the military security classification of the iz-
the epplicable mumber of the contract or grast wader which formation in the paragraph, represented as (T3). (3). (C). or (V).
the report wes written. There is no limitation on the length of the abetract. How-
u. 8, & 84. PROJECT NUMBER: Eater the sppropriate ever, the suggested length is from 150 to 225 words.

ary department identification, such cs project sumber, KEY WG

M“‘ maber, system mumbers, task sumber, oto. cl: ‘short phrases tht?hnct:r::': P npog.ﬂd-.:;l:o”::o:; i
9s. ORIGINATOR'S REPORT NUMBER(S): Eater the offi- index eatries for cataloging the report. Key words mu:t be
clal report sumber by which the document will be identified selected so that no security clessification is required. Idemti-
aad controlled by the eriginsting activity. This asumber muet flers, such as equipment mode! des tion, trade mam», military
be uniqus to this repurt. project code name, geographic location, may be used as key
9. OTHER REPORT If the report has beea words but will be followed by an indicetion of techaical con-

assigned aay mﬂﬂ“ by the originator text. The assigament of links, rules, and weights is optionat.
or by the .cnnt). alee enter this sumber(s)

10, AVAILABILITY/LIMITATION NOTICES: Eater any lin-
l Wafmmuuﬁmm.mmmu‘

UNCLASSIFIBD

Security Classification




