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FORKHORD 

The Investigation described herein constitutes one phase of studies 
conducted during 1964 and 1965 at the U. S. Army Engineer Waterways Ex- 
periment Station (MBS) under U. S. Air Force Project No. 410-A, MEPR No. 
AS-4-177, "Devolojment of Landing Gear Design Criteria for the CX-HL8 
Aircraft."   (The CX-HLS Is now designated C-JjA.)   This program vas sponsored 
and directed hy the Tiandlng Gear Group, Air Force Flight Dynamics Labora- 
tory > 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. 
TurhbuU, A. A. Maxwell, and R. G. Ahlvln, and the direct supervision of 
Mr. D. N. Brown.   Other personnel actively engaged in this study were 
Mescirs. C. D. Bums, D. M. Ladd, W. N. Brabston, A. H. Rutledge, H. H. 
Ulery, Jr., A. J. taith, Jr., and W. J. Hill, Jr.   This report was pre- 
pared by Messrs. Brabston and Hill. 

Directors of WES during the conduct of this Investigation and prepa- 
ration of this reporc were Col. Alex G. Sutton, Jr., CE, and Col. John R. 
Oswalt, Jr., CE.   Technical Director was Mr. J. B. Tiffany. 

Publication of thiß 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. 

XEHBRLT H. DIGGES 

VeMclelqLmpMnt DrcLslon 
AF Flight Dynamics Laboratory 
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ABSTRACT 

This data report describes vork undertaken as part of an overfill pro- 
gram to develop ground-flotation criteria for the C-5A aircraft.    A test 
section vaa constructed to a vldth adequate for tvo test lanes.    Each lane 
was divided Into three Items having different subgrade CBR values and 
different traffic surfaces.    Item 1 was surfaced with modified Til aluminum 
lauding mat, Item 2 with M8 steel landing mat, and item 3 v&s vnsurfaced. 
Traffic was applied using a lUO,000-lb test load with a twin-twin wheel 
configuration on one lane end a twin-tandem wheel configuration on the 
other lane.   The twin-twin wheel spaclngs were 37-68-37 in. c-c and the 
twin-tandem spaclngs were 37-in. c-c twin, 60-in. c-c tandem.    Each assembly 
consisted of four ^6x16, 24-ply aircraft tires with an inflation pressure 
of 100 psi. 

This report presents the data collected on soil strengths, surface 
deformations and deflections, and drawbar pull.   The traffic-coverage level 
at which failure was evidenced on each test item is also given. 

ill 
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SlffWARY 

Tests on Seotion 5 sure one phase of a coraprehensive research program 
to develop ground-flotation criteria for heavy cargo-type aircraft.    Section 
5 consisted of tiro similar traffic lanes, lanes 9 and 10, each of which was 
divided into three items (figure 20).    Each item was constructed to a differ- 
ent subgrade CBR value and had a different traffic surface.    Item 1 was 
surfaced with modified Til alumlman landing mat, item 2 with M8 steel land- 
ing mat, and item 3 remained unsurfaced. 

Traffic was applied to the two lanes using a 11*0,000-lb test load with 
a tr/ln-twln wheel configuration and a twin-tandem wheel configuration for 
lanes 9 and 10, respectively.   The wheel spacinge were 37-68-37 in. c-c for 
lane 9 and 37'in- c-c twin, 60-ln. c-c tandem for lane 10.    Each assembly 
consisted of four 56xl6, 24-ply aircraft tires with Inflation pressure of 
100 psl.    Figure 22 gives pertinent dimensions and tire characteristics for 
both assemblies. 

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 It on. 

Using the test criteria mentioned above, it was possible to directly 
compare the effects of trafficking with the two assemblies. Basic perfor- 
mance data are suanarlzed in the following paragraphs. 

Lane 9 

Item 1 

Item 1 was considered failed due to roughness at 199 coverages. 
rated CBR for the item was 2.k. 

The 

Item 2 

Item 2 was considered failed due to roughness at 102 coverages, 
rated CBR for the item was k.l. 

The 

vl 



Iteg 3 

Item 3 vas considered failed due to excessive rutting at 20 coverages. 
The rated CBR for the Item was 9.8. 

Lane 10 

Item 1 

It on 1 was considered failed due to roughness at fk coverages.    The 
rated CBR for the Item was 2.6. 

Item 2 

Item 2 was considered failed due to roughness at 1*8 coverages.    The 
rated CBR for the Item was U.O. 

Item 3 

Item 3 was considered failed due to roughness at 2h coverages.    The 
rated CBR for the It en was 9.8. 

vll 
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SECTION II:    EESCRIPTIOR OF TEST SBCTIOH AND LOAD VEHICI£S 

Description og Teat Section 

The test section (figure 20) was constructed within a roofed area in 
order to allow control of the subgrade CBR (California Bearing Ratio) in the 
test ftans.    Section 3 was located on the same site as Test Section 3 of 
this series, the construction of which is described in Part IV of this re- 
port.    The underlying subgrade was undisturbed by tests on Section 3 so 
that only the upper 18 in. of soil was excavated for construction of Sec- 
tion 3.   The excavated area was backfilled to the original grade level in 
compacted lifts with a heavy clay soil (buckshot; classified as CH according 
to the Unified Soil Classification System, MIL-SrD-6l9).   The fill material 
use<* was a local clay with a plastic limit of 27. liquid limit of 58, and 
plasticity index of 31.    Gradation and classification data for the subgrade 
material are given in Part I. 

Two traffic lanes, each divided into three items, were constructed in 
the test section.   Different subgrade strengths were obtained in the items 
(figure 20) by controlling the water content and ccmpaction effort.    Items 1 
and 2 were surfaced with modified Til aluBlnum and MB steel landing mat, 
respectively (figure 21).    Item 3 remained unsurfaced.    The landing mate 
used are described and Illustrated in Part I. 

Load Vehicles 

The load vehicles used In tracking Section 5 are shown in figures 
2 and 3 for lanes 9 and 10, respectively.    For trafficking both lanes the 
load compartments were weighted to 11*0,000 lb.    On lane 9 a twin-twin wheel 
assembly spaced 37-68-37 in. c-c was used and on lane 10 a twin-tandem 
assembly was used with spaclngs 37-in. c-c twin, 60-ln. c-c tandem.    Each 
assembly consisted of four 56xl6, 24-ply aircraft tires with inflation 
pressure of 100 psi.    Tlre-prlnt lata and pertinent tire characteristics are 
given in figure 22. 



f 

 "—  •—-""- 

\ 

SECTIOK III:    APPLICATIOK OF TRAFFIC, FAILURE CRITERIA, AND DATA OBTAIMED 

Application of Traffic 

The load vehicles were operated to produce uniform traffic coverage 
on the test lanes.   Each load cart was driven forward and backward along the 
same track longitudinally along the respective test lanes, then shifted 
laterally and the forward-backward operation repeated.    Figure 1 shows the 
general method of applying uniform coverages to the test lanes.   Typically, 
the lane widths used were not exact multiples of the tracking tire widths 
and spaclngs so that It was necessary to determine a coverage factor for 
each lane to compensate for overlaps or gaps In the traffic pattern.    Cover- 
age factors were 1.13 and 1.20 for lanes 9 an^ 10, respectively.    In all 
cases, the coverage levels Indicated In the text and tables herein 
represent the corrected coverage levels. 

iC 
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Figure 1. Sequence of traffic application for uniform coverages 

Failure Criteria and Data Obtained 

Failure criteria used in this investigation and descriptive terms used 
in presentation and discussion of data in all parts of this report 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 obtain- 
ing specific measurements are given in Part I. 

CBR, water content, and dry density 

CBR, water content, and dry density of the subgrade were meusured for 
each test item prior to application of traffic, at intermediate coverage 
levels, and at failure. After traffic was concluded on an Item., a measure 
of subgrade strength termed "rated CBR" was determined. Rated CBR is gener- 
ally the average CBR value obtained from all the determinations made in the 
top 12 in. of soil dvring the test life of an Item  In certain instances. 

L 



■"■   '    • 

extreme or Irregular values may be Ignored If the analyst decides that they 
are not properly representative. 

Surface roughness ^ or differential defomatlon 

Surface roughness, or differential deformation, measurements vere mad» 
using a 10-ft straightedge at various traffic-coverage levels on all Items. 
Rut depths vere measured for unsurfaced Items, and dishing effects of indi- 
vidual mat panels in the mat-surfaced items vere recorded. 

Deformations 

Deformations, defined as permanent cumulative surface changes in 
cross section or profile of an item, vere 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 assembly vtis mee    ~ed at various traffic-coverage levels on both 
surfaced and unsurfaced Items.    Level readings on the item surface on each 
side of the load wheels and on a pin and cap device directly beneath a load 
wheel provided deflection data.    Both total (for a single loading) and 
elastic (recoverable) deflections vere measured on unsurfaced Items.    All 
mat deflection vas for practical purposes recoverable, i.e. total deflection 
equaled elastic (spring-back) deflection.    The pin and cap device for mea- 
suring deflection directly beneath load wheels was applied to the subgrade 
of surfaced Items through a hole (existing or cut) in the mat. 

Rolling resistance 

Rolling resistance, or drawbar pull, measurements were performed with 
the load vehicle over each test item at designated coverage levels.    Three 
types of drawbar measurements were taken:    (a) mexlmum force required to 
overcome static inertia and ccnmence forward movesnent of the load cart, 
termed "initial DBP"; (b) average force required to maintain a constant 
speed once the load vehicle is in motion, termed "rolling DBP"; and (c) 
maxiiuun force obtained during the constant speed run, teroed "peak DBP." 

Mat breaks 

Mat breaks on the surfaced items were inspected, classified by type, 
and recorded at various coverage levels. 
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SECTION IV: BEHAVIOR OF ITEMS UNDER TRAFFIC AND TEST RESUl/TS 

Lane 9 

Behavior of Items under traffic 

Item 1.   Figure k shows Item 1 prior to traffic.    Mat breaks first 
became apparent at about U5 coverages; differential deformations developed 
slowly, averaging less than 1 In. for each of the three straightedge posi- 
tions at 90 coverages.    At 109 coverages, mat runs 16 through 19 at the 
transition between item 1 and the previously failed item 2 were removed for 
subgrade repairs.    After repairs and replacement of mat panels, traffic was 
continued.    The item was considered failed due to roughness at 199 coverages 
(figures 3 and 6).    The rated CBR was 2.k. 

Item 2.   Figure 7 shows item 2 prior to traffic.    Efcr 20 coverages 
average differential deformations generally exceeded 1 in. on the item sur- 
face.    It was observed during trafficking that at each pass of the load 
vehicle when the longitudinal mat-joint line was straddled by two load 
wheels, the overlapping ends of the planks at the Joint would protrude up- 
ward.    However, when a loac" wheel passed directly over the Joint line, the 
plank ends were pressed flat again.    Thus, the worst condition of mat rough- 
ness occurred when the former situation existed.    The item was considered 
failed due to roughness at 102 coverages (figures 8 and 9)«    The rated 
CBR was h.l. 

Item 3«   Figure 10 shows item 3 prior to traffic.    The soil surface 
rutted easily and the Item was considered failed due to rutting at 20 cov- 
erages (figure 11).    The rated CBR was 9.8. 

Test results 

Results of trafficking lane 9 are summarized in table 1.    Soil test 
data are presented in table 2.    Table 1 contains drawbar pull values for 
the load vehicle operated over an asphalt-paved strip for comparison with 
drawbar pull values recorded on the test lane. 

Item 1.    Item 1 was considered failed due to roughness at 199 traffic 
coverages. 
item 1. 

The following information was obtained from traffic tests on 

Roughness.    Table 1 shows the steady Increase in differential 
deformations with Increased traffic coverages.    At failure the 
average transverse, diagonal, and longitudinal differential 
deformations were 1*90, 1.80, and I.23 in., respectively. 
Dishing, shown in table 1, averaged O.^U in. at failure. 
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b. Defomatlon. Figures 23 and 24, respectively, show average 
section and profile plots for 20 and 199 coverages. Cross- 

:ro8a■ 

section neasuresents for both typical mat runs are shown In 
flgjre 23. The deformation plots Illustrate the subsidence and 
trougblng effect that existed at failure of the item. 

c. Deflection. Average elastic mat deflections measured at 0, 20, 
and 199 coverages are shown In figure 25. Plots representing de- 
flections measured with the wheel assembly at three positions 
relative to mat end Joints are shown. Elastic soil deflection 
directly beneath a load wheel was 1.8 In. at failure. 

d. Rolling resistance. Drawbar pull values for several coverage 
levels are presented In table 1. All drawbar pull values In- 
creased substantially with the number of traffic coverages. 

e. Mat breaks. The number and types of mat breaks are shown In 
table 1 for failure and for several intermediate coverage levels. 
A relatively large number of minor mat breeks were observed, but 
no severe mat failures occurred. 

f. Mat embedment. On removal of the mot from the subgrade at the 
conclusion of testing. It was observed that due to subsidence of 
the subgrade, the mat was not In full contact with the soil sur- 
face but was "bridging" In certain areas. The mat had been fully 
embedded at the start of testing, but the soil which had been 
extruded between the supporting tees beneath the mat had sheared 
and the mat was no longer embedded In the subgrade. 

Item 2. Item 2 was considered failed due to roughness at 102 cover- 
ages. The following Information was obtained from traffic tests on Item 2. 

a. Roughness. Differential deformations that developed with traffic 
are presented In table 1. Defoxmstions Increased consistently 
sod averaged l.UQ,  2.57, and 2.30 In., respectively, at failure 
for lougltudlnal, transverse, and diagonal directions. Dishing 
of Individual mat panels averaged 0.45 In. 

b. Deformation. Average cross-section plots at 20 and 102 coverages 
are shown In figure 23 for the two typical mat runs. At failure 
the center-line surface elevation was higher In both plots than 
prior to trafficking. A profile along the mat-Joint line, 0.25 ft 
east of the lane center line. Is shown In figure 24. The eleva- 
tion of the mat ends caused when two wheels straddled the mat- 
Jolnt line Is evident at the 20- and 102-coverage levels 
represented. 

c. Deflection. Average elastic mat deflections are represented In 
figure 25 for 0, 20, and 102 coverages. Deflections are plotted 
for the wheel assembly at three positions relative to mat end 
Joints. Deflections plotted for C and 20 coverages were erratic. 
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Naxiaui deflections occurred at IOC coverage! for all positions. 
Elastic soil deflections for 0, 20, and 102 coverages are shown 
in table 1, with a «arliiiii of 1.1 in. recorded at 102 coverages. 

d. Rolling resistance. Drawbar pull values for several coversge 
levels are shown in table 1. At failure all drawbar pull values 
showed an increase over the initial readings recorded prior to 
trafficking. 

e. Mat breaks. Mat breaks observed during testing were classified by 
type and are shown in table 1. There were very few mat breaks 
at failure of the it en. 

Itcn ß. Itcs 3 was considered failed due to rutting at 20 coverages. 
The following infomation was obtained from traffic tests on item 3. 

a. Roughness. Differential deformations and rut depths at 20 cover- 
ages are shown in table 1. At failure transverse and diagonal 
differential deformations averaged slightly over 3.5 in. and the 
average rut depth was 3*25 in. 

b. Defogmation. Average cross-section defoznatione at 20 coverages 
are shown in figure 23. The irregular appearance of the plot re- 
flects the rutted condition of the surface. Profile deformations 
are shown in figure 2k. 

c. Deflection. Average total soil deflections measured at 0 and 20 
coverages are shown in figure 25. Large deflections were recorded 
at failure. Elastic soil deflections^ shown in table 1, were 
0.3 and 0.8 in. at 0 and 20 coverages, respectively. 

d. Rolling resistance. Drawbar pull values are presented in table 1. 
Initial and peak drawbar values show large increases at 20 cover- 
ages. Rolling drawbar pull values increased less significantly. 

Lane 10 

Behavior of items under traffic 

Item 1. Figure 12 shows item 1 prior to traffic. During early 
trafficking of the item, mat breaks began to develop and differential defor- 
mation averaged slightly greater than 1 in. at 19 traffic coverages. The 
item was considered failed due to roughness at jk coverages (figures 13 
and Ik),   The rated GBR of the item was 2.6. 

Item 2. Figure 15 shows item 2 prior to traffic. Upward dis- 
placement of the panel ends at the mat joints was the principal sign of 
deterioration during trafficking of the item. The item was considered 

V 



failed due to rougfanei» at 48 coverages due primarily to displacement at 
the end Joints (figures 16 aad XT)» The rated CBR was k.O. 

I ten 3» Figure 18 shovs Item 3 prior to traffic. The surface 
deformed easily under traffic and the item was considered failed due to 
rutting at 2k coverages (figure 19). The rated CBR of the item was 
9.8. 

Test results 

Traffic data recorded on lane 10 are summarized in table 1. Soil 
test data are given in table 2. Table 1 shovs drawbar pull values for 
the load vehicle operated over an asphalt-paved strip for comparison with 
drawbar pull values recorded on the test lane. 

Item 1. Item 1 was considered failed due to roughness at 74 cover- 
ages. The following Information was obtained from traffic tests on item 1. 

a. Roughness. Differential deformations for numerous coverage 
levels are shown in table 1. At failure, the average transverse, 
diagonal, and longitudinal differential deformations were 2.6^, 
2.55, and 1.50 In., respectively. Dishing of individual panels 
averaged O.63 in. 

b. Deformation. For each of the two typical mat runs, figure 23 
shows average cross-section deformations at 19 and jk  coverages. 
Shown in figure 2k is a profile along the lane center line 
representing the same coverage levels. 

c. Deflection. Average elastic mat deflections under static load of 
the load-wheel assembly for three positions of the assembly 
relative to mat end joints are plotted In figure 25. Deflection 
measurements at 0, 19, and jh  coverages are shown. In each plot 
the deflection curve assumed a shape similar to that of a single- 
wheel assembly. Elastic soil deflection at failure was 1.7 in. 

d. Rolling resistance. Drawbar pull values record     rtervals 
during the test period are given in table 1. I      peak, and 
rolling drawbar pull values increased with traft    , to the 48- 
coverage level but showed a decrease when measured at jk  cover- 
ages. Initial and rolling drawbar pull values were less at fail- 
ure than prior to traffic. 

e. Mat breaks. The number of mat breaks are shown by type in 
table 1 for several coverage levels. A relatively large manber of 
breaks occurred during trafficking. 

Item 2. Item 2 was considered failed due 'to roughness at k& cover- 
ages. The following information was obtained from traffic tests on item 2. 

d 
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a. Roughnesa^ Table 1 lists differential deformations recorded at 
intervals during testing. A consistent increase in differential 
deformation occurred throughout trafficking. At failure, average 
transverse, diagonal, and longitudinal differential deformations 
were 2.35, 2.81, and 2.38 in., respectively. Average dishing of 
individual panels was O.53 in. 

b. Deformation. Average cross-section aeformations at 19 and k8 
coverages for each of the two typical mat runs are plotted in 
figure 23. Figure 2k shows a center-line profile representing 
same coverage levels. The cross-section plots emphasize the 
characteristic high point that developed at the mat end Joints 
located within the traffic lane. 

ehe 

£. Deflection. Average elastic mat deflections under static load 
of the load-wheel assembly are plotted in figure 25 for three 
positions of the assembly relative to mat end joints. Measure- 
ments made for 0, 19, and kQ  coverages are represented. Elastic 
soil deflections (maximum of 2.3 in. at k8  coverages) are shown 
in table 1. 

d. Rolling resistance. Drawbar pull values eure shown in table 1 for 
several coverage levels. Peak and rolling drawbar values in- 
creased consistently with increased coverages while initial 
drawbar pull values were relatively unchanged with trafficking. 

e. Mat breaks. Although the mat was severely deformed at failure, 
no breaks occurred. 

Item 3. Item 3 was considered failed due to rutting at 2k  cover- 
ages. The following information was obtained frc^ traffic tests on 
item 3. 

a. Roughness. Table 1 shows differential deformations and rut depths 
measured at 19 and 2k coverages. The transverse and diagonal 
differential deformations averaged 3.9O and k.lf in., respec- 
tively, at failure. Rut depths at failure averaged 3-90 in« 

b. Deformation. Average cross-section deformations at 2k  coverages 
are represented in figure 23. Center-line profile deformations are 
plotted in figure 2k.   The absence of severe longitudinal deforma- 
tions allows a relatively anooth profile curve which illustrates 
the general subsidence along the traffic lane. 

c. Deflection. Average total soil deflections measured at 0 and 2k 
coverages are plotted in figure 25. A large increase in total 
deflection occurred with trafficking. Elastic deflections, 
shown in table 1, decreased slightly with trafficking, measuring 
O.k  and 0.2 in. at 0 and 2k  coverages, respectively. 
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d. Rolling reglatance. Drawbar pull values recorded at 0 and 2k 
coverages are shown in table 1. Shnall increases were measurea 
at 2k coverages far peak and rolling drawbar pull. A 4.0-kip 
decrease occurred in the initial drawbar pull values. 

3D 
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SECTION V: PRINCIPAL FINDINGS 

From the foregoiag discussion, the principal findings relating test 
load, wheel aasenbly, tire Inflation pressure, surface type, subgrade GBR, 
and traffic coverages are as follows: 

Load, Wheel Assembly, 
and Tire Pressure 

lto,000-lb load; twin-twin 
wheel assaably (37-68-37 in. 
c-c); 56xl6, 24-ply tires at 
100-psi inflation pressure 

l,40,000-lb load; twln-tandan 
wheel assembly (37-in. c-c 
twin, 60-ln. c-c tandem); 
56x16, 2U-ply tires at 100- 
psl Inflation pressure 

Type of 
Surface 

Rated 
Subgrade 
CBR 

2.k 

Coverages 
at 

Failure 

Modified Til 
alvmlnum mat 

199 

M8 steel mat k.l 102 

Unsurfaced 9.8 20 

Modified Til 
aluminum mat 

2.6 ■rk 

M8 steel mat U.O us 

Unsurfaced 9-8 2k 

11 

^     I  1—^^^^^^^B 



1     ■   ' 

Mt 
im 

: : 

t   I   I   ■   «   I   I   I i   I   •   t   i   i   i   I 

I   l   I  *   l   I   I   I 

Jl 

as1' • 

^^ «! 
a« s 

 8 

•Si « " m.# tr<^ 
o d 6 ö d d ö 

d d d d d d d 

d d d d -* --i ^ 

d O H ^ Mai M 

d d o d -i -* -^ 

1"! 
OO ^4 -^ ^1 «« 

d d d d -i ^ ^ 

o -I -t ^J ^ H ^ 

i ! ! I l""» 

I ! ! ISiSS 

!     i 
9« 

! ! I ! ! ! I' 

-i« ' -^        d d ' 

O  •   J   •   «   i « »K i 

-Ov •    i    i    I    * O KK  i 
•    •   I    »    §    I    I     ■ •    •   i 
4 ^4 M O O 

O •   I   •   i   j irt a«b- i 

KsO  I   i   i   i   i O *€•& t •   •   i   i   i   i   ■    • •   •  t 
r   M ir» OO 

on • 

;'. 

41 i 90 

6666 6 

, SS«»» 1 d ö ööd 

uAOJ »TMAflQ 

.SSttftt: 
d HMciai 

fiP88R8S      j"l??»? 
^ '■* N m^ 

.8a«3S 

I ;1*S5,T® 

i i i 

I ! 

jli 
« 

2 

I»? 

i ; 

3,1 

ITS «^ 

I«? 
cry 

R 

i ; 
i   i 
i   i 

• i 
• i 

; : 
! : 

i I 1 

HI 

•   ■ i 01 m 

W <* i 
• • i 

at t* 

•    •   I 
OJ 01 

(DO) 

Os      CO 

3 si 

2" 

Ot« i   > < 

O «^  [ 

CM ai 

O   IT» 

äs 

■   *   t > i   i   i 1S3   2 •A i  I  i - 

I  IA   I  IAIKW) I    .   I    .   .   . 
o    oo o 

P, ?RP   .» 
o    ooo 

.IS.PSR    .3 

.S.SPP I    •   |    ■    •    • 
»4       « -H « 

,9 .»«i,- 

.»(»PS 

i o i ^« mR 

;R 

,3 

.S.5RP   .5 

I 9 I AS« 

taiftRe 
I' •a   11 

d d 

CM CM 

CM m 

$.£ 
CM  CM 

®R 
CM  C» 

8« 

?? 
CM CM 

: : 

i  s -ij 

« si 
It» 
2'5 

cr>     O     «D 

^  i oj i a" 

O      m ^ 
o ( q  t p (h 

I    •    • 
CM  O 

I  Ä US 
I     •    ■ 

,«& 

.&8 

8R 

min 
d d 

d d 

—5^   *••     ! 

fÄ^S 

I 

»I 
p 

Is 
I M 

i j 

HI 
a u I 

-  • 
s 

li 



^ 

TABIX2 

suMwn or en, mm, AID warn OGRBR MM, TCOT sacnm 9 

****** 
xyp« of 
8unf>c« 

Mtt«r '      S117 
Drpth Content     Sonalty 

Cowr—»■   (ti.)     CBR       if)       (Ib/cu ft) 

1 K9dlfl«d TU 
tlmiam 

199 

N8 StMl 
lanf Ing p»t 

102 

? UuurfMed 

20 

Modlfl ITU 

leading Mtt 

7* 

MB Steel 
le&d log aftt 

i8 

Unaurfeced 

ZK 

Unejfc 

0 2.5 26.7 68,7 
6 2.0 £8.3 89.4 

12 2.5 27.7 91.2 
18 3-k 26.7 98.7 
0 2.0 29.4 90.4 
6 2.6 30.1 90.2 

12 2.7 29.3 89.7 
10 1.1 31.6 68.0 

0 k.O 25.9 93.3 
6 3.8 25.5 93.1 

12 3.8 28.4 90.0 
18 3.2 27.6 92.2 

0 6.2 24.6 96.6 
6 4.0 27.2 92.6 

12 3-2 *7.2 92.4 
18 6.2 29.2 91.3 
0 e.o 25.2 95.4 
6 10.0 25.6 94.8 

12 11.0 24.1 9^-5 
18 12.0 22.9 93-7 
0 8.0 2?.6 96.5 
6 9.0 24.6 97.1 

12 13.0 23.6 
24.2 

95.7 
18 9.0 96.6 

Lane 10 

0 2-5 31.T 85.5 
6 lo repreaentfctive dftta 

12 2.3 30.4 68.3 
18 2.1 32.6 65.7 
0 3.5 31.6 67.4 
0 2.6 30.5 88.0 

12 2.2 30.6 86.3 
18 2.7 «.7 88.0 

0 k.6 «7.1 92.3 
f k.K 26.9 

29.4 
92.3 

12 K.o 89.6 
18 k.3 27.6 91.9 
0 5.0 26.7 93.0 
6 2.7 26.6 92.4 

12 U 26.9 92.4 
18 25.3 94.4 

0 9.0 239 96.7 
6 11.0 24.3 95-9 

12 u.o 22.5 91.9 
18 u.o 22.3 95.6 

0 7.0 24.8 97-8 
6 6.0 S:l 99.1 

12 13.0 96.8 
18 u.o 24.% 96.4 

Itm felled at 199 cow 
atea due to rougtmetu 

It« failed at US cover- 
agea due to rou^bneea 

Itm felled at 20 cover- 
age» due to rutting 

Iten fall<4 «t 74 
agee due to roughneaa 

It« failed at 48 cover- 
agea due to roughneaa 

i 
Itm failed at 24 cover* 

due to rutting 

•   Subgrede Material wa a (Manor claor (buckahot; claaalfied aa CH) In til itm». 

u 



Figure 2. Test load vehicle used on lane 9 

Figure 3- Test load vehicle used on Lane 10 

IS 
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Figure k.     Lane 9, item 1, prior to traffic 

Figure 5- Lane 9, item 1; general view at 199 coverages (failure 

16 



Figure 6.    Lane 9, item 1.    Diagonal straightedge shows 
roughness at 199 coverages (failure) 

vto-«)? 

Figure 7.    lane 9, Item 2, prior to traffic 

17 
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Figure 8.    Lane 9, item 2; general view at 102 coverages (failure) 

Figure ^.    Lane 9, item 2.    Transverse straightedge shows 
roughuess at 102 coverages (failure) 
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Figure 10. Lane 9,  Item 3, prior to traffic 

Figure U. Lane 9, item 3- Transverse straightedge shows 
roughness at 20 coverages (failure) 
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Figure 12. Lane 10, item 1, prior to traffic 

Figure 13. Lace 10, item 1; general view at fk  coverages (failure) 
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Figure Ik.    Lane 10, item 1.    Transverse straightedge shovs 
roughness at jk coverages (failure) 

Figure 15.    Lane 10, item 2, prior to traffic 
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Figure 16.    Lane 10, Itan 2; general view at h& coverages (failure) 

Figure 17- Lane 10, item 2.    Diagonal straightedge shovs 
roughness at k8 coverages (failure) 
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Figure 18.    Lane 10, item 3, Prior to traffic 

Figure 19-    Lane 10, itan 3-   Transverae atraightedge showa 
^ rou«hnesB at 2k coverages (failure) 

23 
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