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= £ Foreword 3

= E E

23 £ E

= 2 _ . = . . .

% g The Y. S. fAxmy Engineer Waterways Experiment Station (WES) wes re- 3
= =

> . - - - - - e

= o cuested by the Aeronautical Sysiems Division, Air Force Systems Cozxmand, §

= = - 3

= = . . 1 . .. R 3

= £ U. S. Air Force, Wright-Pztterson Air Force Base, Chiv. in a leiler dated E

2 o k3

% £ _ 20 May 3366, to deternmine surface roughness and other soil characteristics 3

% 2 at test sites tc be used in connection with {iight tests of the IT-1hza 3

§ g aireraft. Responsibility for the overall rrosecuiion of this invesiigaltion ‘;

] i was assigned to the Tri-Service Test Force, Edwards AFB, California. The ot

5 Iy results of this invesiigation were furnished the sponscr in Memoranda for i

= >

" : Hecoxd, sudbject "XC-1hzA Aircraft Flight Tests, 2 May-10 June 1966," dated i

= = . eree < . o o s . e es E

= £ 2 August 1955, and “"Soils Tests Conducted Afier XC-1424 Aircraft Flignt 2

= & Tests, 20-22 September 1965." dated T December 1956. :

:—% é - P - . ;'f

= p Tne field investigations were conducted by personnel of the Flexible :

= = 3

= z Payement Branch, Soils Division, WES, zt and nmear Edwards AFB during the )

= % H

- veriods 2 May-:0 June 1066 and 20-22 Sepiember 1066. Engineers actively .

:% engaged in the plaming, testing, anelyzing, and reperting phases of the :

= *

= studies were Messrs. ¥W. J. Turmbull, Division Chiel, A. A. Maxwell, R. G. ;

= tas n

Ahdvin, D. E. Brown, C. D. Burns, ¥. 3. Fermwick, K. H. Gramn, and T. L.

>~

S

= Wnite. Messrs. K. W. Patrick, T. G. Habeeb, and R. T. Sullivan, techni-
cians, assisted in procuring the data. Toe mineralogical analysis of the
soil was performed by Fas. K. Mziher and Hr. W. I. Iuke of the Concrete

Division, W£S, and the zppeniix wWas excerpted from their report. Thisz re-

TOXt was prepored by Mr. Femvick.

};; Director of the WES dmring the investigation uand preparaiion of this

report was COL Jehn K. Oswali, Jr., CE. Tenhnical Director was Mr. J. B.
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Swreary

Tests were conducted at four sites in California to determine the
capability of the XC-142A aircraft to operate on or hover over unprepared
or expediently surfaced landing strips. Soil data were collected frcm
eight sites, but only four of the sites were used for subsequeni flight
tests.

Results of the tests indicated that the overall performance of the
XC-1h2A was good. Rutting was moderate at every test site except one.
However, results also indicated that the flotation characteristics of the
nose gear should be increased, and means should be provided to prevent
future derimming as occurred st one of the test sites. Additional study
of the relatiorn of wing angle versus soil recirculation is also needed.

After the flight tests had been completed, a mireralogical analysis
of soil samples from the four sites was made. Results of the analysis
are presented in Appendix A.

SRS

AL

Mh 'y R e

W e D

-t

i

T

o

R RO



it

AR

]
i

ARSI R IR 7 2 3,

AR

Hm R

k)
b,

Gl ot s

i

W

T Lyt i tah ot A/ SRR A

XC-142A ATRCRAFT FLIGHT TESTS; IANDING STRIP EVALUATIORS

Introduction

1. This report presents the results of field investigations of sites
for aircraft flight tests. The investigations were conrerned with the ca-
pability of the XC-142A aircraft to cperate on or hover over unprepared or
expediently surfaced landing strips. The report describes the test air-
craft, purpose and scope of the investigation, and the test sites selected,
which were located at or near Edwards AFB, California. foil data are pre-
sented herein for eight test sites although, in the subsequent flight tests,
only four were actually used. Observations of the test flight operations
and the posttest condition of the four sites used in the study are also

presentea.

Test Aircrait

2. The XC-142A is a four-engine, tilt-wing, V/STOL transport air-
craft having a gross weight of approximately 40,000 1b.¥ The dual main
landing-gear tires are 11.00-12, 8-ply tires inflated to 45 psi. The dual
nose-gear tires are 8.50-10, 10-ply tires inflated to 72 psi. The higher
tire pressure and the comparatively high percentage (26.4 percent) of
weight distributed to the nose gear make this gear considerably more severe

than the main gear from a flotation standpoint.

Purpose and Scope of Investigation

3. The U. S. Army Engineer Waterways Experiment Station (WES) pzr-
ticipated, during May, June, and September 1966, in a program of tests
conducted to determine the capability of the XC-142A aircraft to operate
from remote sites. The original test program included aircrafi operations

* A tvable of factors for converting British units of measuremert to metric
units is presented on page ix.
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from eight different sites with various soil, surface roughness, and vege-
tation conditions; but due to scheduling dsfficulties, actusl aircraft

operations were performed at only four sites. The WES's part in the test

PP

program was to obtain surface roughness data in the form of level profiles,
and pertinent soil data for the eight sites at the time of the flight tests.
Data are presented herein for all eight test sites, aithcugh only the last

four sites for which data are presented were used for flight tests. All
soil classification was accomplished according to MIL-STD-6193, "Unified
Scil Classification System for Roads, Airfields, Embankments, and 1
Fovndations.™ i i

Test Sites and Data Obtained

Sites not used for aircial™ tperation

Lo ot W h Y T

AT A LT A TR

k., Since all regquired scil &ata had already beea obtaired for these

sites, these data are included in this repcrt for possible future use.

5. Twentr-nine Palms, Calif. Tvo landing-mat-surfaced runways at
the Marine Corps Air Ctation (MCAS) near Twenty-nine Palms were proposed

s )

| ekt Y o w

=3

tect sites. The runwayc, one of pierced-steel landing mat (M) and the
other - ¥ MOMi landing mat, are shown in phoctographs 1 and 2, respectively.

Center-line ovrofiles are she-m in plate 1; and so0il classificatioan data

e R TR AR

in plate 2. Wiih the excsption of ciassificaticn data, no soil data

W

were obtained at thiz site since soil strength was not pextinent for the
landing-mat-surfaced rum:mys.

6. Point Mugu, Calif. (north runway). A sod-covered site (photo- ;
graph 3) adjaceat to the N-S runwsy of Puint Mugu Naval Air Station (NAS) |

’ was originally included in this study but later abandoned for aircraft test
operations due o anticipated interference with the large voiume of

ﬁ traffic on the N-S runway. Surface roughness znd soil classification data
' are shown in plates 3 and 4, respectively. The average water content in
tte tup 3 in. of soil was 2.2 percent, and in the 6- to 9-in.-depth

range it was 7.8 percent. The average dry density in the top 6 tc 8 in.
' was 95.h pef, as obtained with the Nuclear-Chicago moisture density equip-
£ ment (photograph 4). The average CER at the surface was about 5 to T;

4 at a depth of 2 in., the average CBER was about 15,

4
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7. Edwards AFB, Calif. CV-7 (north) ruaway. Data were also
obtained from a hill:ide site near Edwards AFB. Surface roughmess and
s0il classification data are shown in plates 5 and 6, respectively. A

00 ORIV AL SR OGRS

general view and a closeup view of the site are shown in photograpns 5

: and 6, vespectively. The average water contents in the C- to 3- and

6- to 9-in.-Gepth ranges were 0.8 and 1.7 perceut, respectively; the
average dry density of the O- to 3-in. layer was 10l.k4 pef. The follow-

¢ ing tabulation shows the CBR values obtained.*
Test
Runway CBR at Depths, in.
Sta 0 2 L 6 8 10 12
0+00 0.5 1.7 12.0 18+ -- - -
1400 0.5 1.7 18.0 18+ - - -
i 2400 0.5 0.5 6.6 12 12 16 18+
3400 0.5 0.5 12.¢ 18 - - -
L+00 0.5 1.0 140 18+ - - -
i 5400 0.5 1.C 8.0 18+ - - -
6400 0.5 0,5 16,0 18+ - - -

8. Edwards AFB, Calif. TAC-2 (west) rurway. Data were obtained
fram a site in the desert foothills about eight miles west of Edwards AFB.
Surface roughness and soil classification data are shown in plates 7 and 8,

respectively. A general view and a closeup view of this runway ars shown
in photographs 7 and 8, respectively. The average water contents in the
0- to 3-- ané 6- to 9-in.-depth ranges were 2.3 and 2.6 percent, respec-
tively; the average dry demsity in the O- to 3-in. layer was 96.k pef.
The following tabulation shows the CBR values obtained.

e - i b i R 1 o S0 e s e ¢ L PR

Test

Runway CBR at Devths, in.

sta 0 2 _&_ 6 8 10 2 1 16 18
0+00 0.5 0.5 6.6 18+ . . o — —— --
1+00 6.5 1.0 1.0 18 -- - -- _— .- -
2+00 0.5 2.k 5.3 12 iz 12 212 i 16 18+
3+00 0.5 1.0 5.3 14 18+ -~  -- _— - -
h+00 0.5 1.7 9.3 18+ =  aa — e -

2 * Ail CER values iwere obtained by couversion of the airfield index,
v wnich was measured with the airfield cone penetrometer.
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Sites used for aircraft operation

5. Point Mugu, Calif. (south yunvay). A sod-covered strip
adjacent to the east end of the E-W runway (photograph 9) was used for
the XC-1424 aircraft operations. Surface roughness and soil clessifi-

cation data for this site are shown in plates @ and 10, recspectively.
The sverage water contents in the O- to 3- and 6- to 9-in.-depth ranges
were 0.4 and 0.6 percent. respectively; the average dry demsity was
97.6 pef. The following tabulation shows the CBR values obtained.

Test

Runway CBR at Depth, in.
Sta 0 2 L [ 8 10
0+00 0.5 1.8 5.0 9.3 14 15+
1+00 0.5 2.8 7.3 8.0 12 15+
2+00 0.5 1.6 3.3 5.0 1 -
3+00 0.5 2.9 4.3 11.0 15+ -
L+00 0.5 2.0 3.6 6.6 1 15+
100 n.g 3.2 6.6 12.0 15+ -
6+00 3.5 3.2 7.7 15+ - -
7400 0.5 L.2 8.0 15+ - -
8:00 0.5 2.7 9.3 i5+ -- --
9+00 0.5 1.5 3.5 8.1 13 15+

10+00 0.5 2.3 k.5 6.6 L 15+

About 13 XC-1k2A aircraft sperations were made at this site. On the
fourth 3T0L landing (using maximm braking), the nose gear dug into the
soil and was cocked fully to the left. The rut formed by the pose gear
was approximately 16 in. deep, and the rut formed by the main gear was

2 to 2 in. deep. General views of tre buried nose gear are shown in
vhotographs 10 and 11. The aircraft made a vertical takeoff, as showa
in photograph 12 (note cocked nose gear), and landed on the paved rurway
where it was learnmed that bsth nose-gear tires had been derirszed and were
flat, as shown in photograph 13. When :he nose gear received a sub-
stantial side load, such as when the F:ar was codked oxr on 2 taxi turm,
the lateral force pulled the tires from the rim, and the air vscaped.
This will probably be corrected by the use of tube-tyve tires, whish is
plannea for the future. It is telieved that the tires were fl=t before
the nose gear dug in completely. In later tests, both nose-gear tires
were again derimmed and went flat on a2 taxi tum,. and as the turn was
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continmued, the aircraft was again immobilized when the wheel rims cut
into the soil. With the exception of the two incidents described above,
the oparation prcceeded without difficulty. The average rut depth was
2 to 3 in., as shown in photograph 14. Some sod was broken loose
(photograph 15) but did no® create a hazard to the aircraf.

10. Edwards AFB, Calif. (desert test site). A test site was
selected in the desert near Edwards AFB. Surface roughness and soil
classification data for the desert test site are shown in plates 11
and 12, respectively. The average water contenmts in the 0- tc 3- and
6- to 9-in.-depth ranges were 1.l and 3.0 percent, respectively; the
average dry density was 92.8 pef. The following tabulation shows the
CBR values for the desert rumway.

Test

Bunway CPR at Depths, in.

Sta 0 2 N 5 8 10 12 1L 16 18
0+00 0.0 5.8 9.1 5.6 5.6 10.0 11.0 13.0 12.0 11.0
100 0.2 6.5 9.6 83 7.9 7.8 7.5 6.7 9.4 1.0
2400 0.2 5.2 8.5 8.7 81 €.8 7.1 6.5 7.9 12.0
3+00 0.0 3.8 11.0 12.0 11.0 7.1 5.3 L.2 L5 9.3

General views of the site before and after traffic are shcwr in photo-
graphs 16 and 17, respectively. It can be seen in ihe photograris that
some vegetation and loose surface material were broken away. FPhoto-
graph 18 shovs the XC-142A aircraft making a landing at the desext test
site. Average rut depths of about 1 to 2 in. were noted, as shown in
photograph 1Q. Ko operating difficulties occurred at this site.

11. Edwards AFB, Calif. CV-7 {south) mumway. The XC-142A air-
craft was operated from a hillside site identified as the CV-7 (south)
runvay. These tests were not witnessed by WES perscnanel, but Tri-
Service Test Force personnel reported rut depths of 1 to 2 in. Surface
roughnass and soil classifica%ion data for this site are shown in

plates 13 and 1k, respectively. Tne average water ccntents in the
O- to 3- and 6- t5> G-in.-depth ranges were 0.9 and 1.1 perceni, respzc-
tively. The average dry demsity of the 0- to 3-in. layer was 96.9 pcf.
The following tabulation shows the CPR values for the CV-T7 runway.

B i st
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Test

Tanway C3R at Depths, in.

Sta 7] 2 y 6 8 10 12 1h 16 18
0:0c 0.5 8.0 8.0 6.5 €.5 14 9.4 16.0 18+ --
1+00 0.5 1.7 2.5 6.6 8.0 12 3.8 3. 5.3 9.4
2400 ¢.5 8.0 1i4%.0 18.¢ 18.0 18 18.0 16.0 16.0 1i.0
3406 0.5 8.¢ 8.0 16,0 18.0 14 12,0 9.4 18+ -—
00 0.5 9.4 2.4 16,0 18+ - - -— - -
5+00 €.5 15.0 12.0 12,0 18.0 18 18.0 12,0 22.0 16.0
6+0¢ ©.5 4.5 12,0 1.0 18+ - - - - -

A general view and 2 cioseup view of this test site are shown in photo-
grapns 20 and 21, respectively. Propeller damage caused by soil recircu-
Iation during operations from this site an:‘.,/or the TAC-2 east runway is
discussed later.

12. Edwards AFB, if. TAC-2 {east) rumway. One STOL landing and
one vertical takeoff were made at a site in the desert foothills referred

+n ag the TAC.Z cask runvay. WES wuz informed thot rut depths of about

P ~

1 in. were cooserved after the SIOL landing. Surface rouginess ard soil
classification data for this runway are shown in plates 15 and 16,
respectively. The aversge watzr contents in tne O- to 3- ard 6- to 9-in.-
depth ranges were 1.7 ard 1.9 percent,; respectively. The average dry
density of the 0- tc¢ 3-in. layer was 9.5 pef. The CBR values for this
site are tabhulated below.

Test

Runway CHR e Depths, in.

Sea 0 2 1 5 g8 10 12 24 16 18
000 0.5 1.7 6.6 11.0 12.0 12.¢ 12.0 14.0 18.0 18+
1#c0 0.5 1.7 5.3 8.8 11.0 8.0 o4 B8.0 6.6 6.6
2:00 9.5 1.7 6.6 18.0 18+ - _— -— - -
»00 0.5 1.7 5.3 13.0 8.0 ok 8.0 9.4 9Lk 6.6
400 0.5 1.7 11.¢ 12.0 12.0 12.¢ 12.0 i6.0 14,0 1hk.0
34+¢0 0.5 1.7 6.0 18+ - - - - -— —

A general view and a closeup view of the TAC-2 runway are shown in photo-

gravhs 22 and 23, respectively. Propeller damage caused by soil recircula-

tion Guring onerations from the CV-7 south rumway and/or this site is
discussed telow.
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Soil Recirculation

13. Eight takeoffs and eight landings were made at the CV-7 south
Tunway with a wing angle of 25 deg (STOL). Cne STOL landing (wing angle
35 deg) and one vertical takeoff were mede at the TAC-2 east runway.
Examination of the propellers after these operations showed that severe
erosion had occurred on the leading edges as a result of airborme soil
particles.

1. In an attempt to determine the cause of the propeller damage
mentionedé above, a petrographic analysis was performed on surface soil sam-
ples from the CV-T south runway and the TAC-2 east runway For comparison,
samples from two other sites, Point Mugu (south) and the desert test site,
were also analyzed. No propeller damage occurred during operations made
at these two sites. The complete results of the petrographic analysis are
presented in Appendix A for ail four sites. These data show that 2ll
three sites in The vicinity of Edwards AFB had similar mineral compositions.
Tt is apparent, therefore, thet the mineral composition is not the variable
that caused the propeiler damage at the CV-7 and/or the TAC-2 sites since
no damage was evident Jter c¢perations at the desexrt test site. Since
only minor differences exist in the grain-size distribution of the soil at
the three Edwards AFB sites, if is also apparent that this is not the
dameging variable. It can only be theorized that the type of operation
(wing angle) is the pertinent variable with respect to the amount, size,
and route of recirculated soil particles that caused the propeller damage.

15. Vertical takeoffs (90-deg wing angle) made at the desert test
site yesulted in no propeller damage, so it follows that the vertical
takeoff at the TAC-2 site did not cause the severe propeller erosion.

Thus, it appears that tne eight takeoffs and eight landings with 25-deg
wing angles at the CV-7 siie caused the propeller damege. The wing-angle
range for STOL operation of the XC-1i2A is ©-35 deg. It is believed that
erosion by recirculated soil paxticles will occur on takeof{s netween

25- and 35-deg wing angle, and that little or rc damage will cccur at
wirg angles between O and 20 deg and at 90 aeg. This belief is based on
the data presented herein and on visuzl observations of the aircrait

T T [

——— .
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operations. Darmage is not 1ikely to occur on landings sirce the power is
cut immediately after tcuchdown. The preciseness of the wing-angle

7 ranges described above and the effect that a change in soil type may have
'; on them are unknown, but these could very likely be determined by a rea-

3

3 !‘h’.m‘, it

sonably simple study ang vroper manipulation of the varisbles.

Conclusions

16. From a soils standpoint the overall performance of the XC-142A
was good. The flotati.~ characteristics of the nose gear should be
increased, and means should oe provided to prevent future derimming as )
occurred at Point Mugu. (Note: These modifications are being incorporated
into the design of future aircraft.) ;
17. Tkee results presented herein indicate that additional study of
the relation of wing angle versus soil recirculation is needed. The
availability of this information could minimize the potential damage from
recirculated particles and help define proper pilot techniques and wing-
angie settings for specific soil types.
18. With the exception of the test at Point Mugu where the nose
gear dug into the soil vwhen The tires derimmed, only mcderate rutting was
noted. Because the sites were generally very dry, the aircraft's ability
to operate from a weak wet clz2y was not determined.
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Faotograph ii. Close-up of buried nose gear,
Point Mugu, Calif. (south site)
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Thotograph 12. Vertical takeoff after nose gear dburied,
Point Mugu, Calif. (south site)
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Thotograph 14. Average ruts at Point Mugu,
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Photograph i5. Ioose sod, Point Mugu,
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Photograph 17. Desert test site near
Zdwards AFB after traffic
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Photograph 18. XC-142A landing at desert test site
near Bdwards AFB, Calif.
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Photograph 19, Average ruts at desert test site,
3 Edwards AFB, Calif.
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Photograph 20. General view of CV-7 (south) Tunway, Edwards AFB,
Calif. This site was used for eight takeoffs and eight landings
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Photograph 23. Close-up of TAC-2 (east) rumway,
Edwaids AFB, Calif.
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£ APPENDIX A: MINERALOGICAL ANALYSIS OF SOILS

Background

1. Tests are being made at WES to determine particle-size distribu-
tion and Atterberg limits of soils from urpaved landing areas to develop
data that will show why some landing areas arz associated with more
erosion of V/STOL sircraft parts than others. This petrographic report
describes the mineralogy of the soil from four areas.

Sﬂles

2. Soil samples from surfaces of landing and takeoff sections of
four runways were analyzed. The origins and other information concerning
the samples are shown below:

Iocation Sample Size, g
Point Mugu, south site, Calif. 274
Desert test site, Edwards AFB, Calif. 437
: TAC-2 (east) runway, Edwards AFB, Calif. 35G0
CV-7 (south) runway, Edwards AFB, Calif. 3500

Test Procedure

O R TR R R

3. Each sample was dry sieved over a nest of sieves consisting of
we Nos. b, 8, 16, 30, 50, 100, and 200 sieves, and cumilative grading
curves were prepared from the sieve analyses. The individual sieve sizes

h

of each sample were examined and compared with one another under a

stereamicroscope or a petrographic microscope as appropriate. Selected
sizes of the sampies from Point Mugu and the Edwards AFB desert test site
were analyzed by X-ray diffraction. X-ray diffraction patterns of all
: samrples taker fram the as-received material, ground to pass No. 325 sieve,
% were made and compared. The material passing No. 200 in each sample was
: wet sieved over No. 400 sieve and examined by X-ray diffraction. Micro-
scove counts and X-ray diffraction results were used to supplement each
other.

;
LA AN B st e




o A

SRR A e A

Resulis

Point Fugu south site

4. The sample was a light brownish-gray beach sand composed of
rounded to subangular sand grains. The coarser sizes were made up of a
rixture of fine-grained igneous rocks, graywacke, sandstone, chert,
quartz, feldspar, and broken shell fragments, along with considerable
dried vegetation, such as weed stems, etc. Translucent to clear and
white, clean, dense quartz and feldspar grains increased rapidly in
abundance as grain size diminished. Minor amounts of mica, amphibole,
magnetite, and unidentified heavy mineral grains were present in the
sizes passing the No. 5C sieve (297u). Very minor amounts of clay,
mostly montmorillonite, were present in the material passing the No. 200
sieve. The sieve analysis of the sample is shown in table Al. The
shape of the cumlative gradation curve, shown in plate Al, is typical
of fine- to medium-grained, fairly well-sorted beach sand.
Samples from Edwards AFB test sites

5. Sieve analyses of the samples appear in tablec Al, and cumla-
tive grading curves for all three, based on dry sieving, aie shovn in
plate A1. Soils from all three sites were very similar in composition
: and particle shape and were poorly sorted as compared with the Point
’ Mugu soil sample. Table A2 presents the composition by sieve fractions
of the sample from the desert test site. The comrosition of the samples
from CV-7 (south) runway and TAC-2 (east) runway differed from that shown
in table A2 only in having more quartz in the sizes passing the No. 200
sieve. A1l three samples appeared to be products of the deccmposition of
a granitic rock; the particle shapes are angular with reentrant angles.
The sizes retaired on the No. 50 sieve were composed largely of discrete
mineral particles, predominantly quartz and feldspar, derived from braak-
downs of the particles like those in the coarser sizes. In addition,
minor amounts of weathered mica flakes, amphibcle, magnetice and heavy
mineral grains were present. Practically all the grains hai a light
coating of fine silt and clay. X-ray diffraction indicated that the clay
was predominantly montmorillonite and was concentrated in the material
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passing the No. 200 sieve. The extreme angularity of the particles
indicated that the source of the soils was nearby, since little or no
rounding of corners and edges was observed.

6. Sieve analyses of the samples (table Al) indicated that the
sample from the desert test site was somewhat finer than the other two,
but all three were medium-grained sands.

Conclusions

7. Examination of all four samples revealed that the three from
Edwards AFB were very mich alike (plate Al). The Point Mugu sample was
rounded to subangular beach sand derived from a mixed igneous, sedimentary,
and metamoxphic terrain (tables Al and A3). The tkhree samples from Edwards
AFB were sands of angular and irregular particle shape derived from the
breakdown of granite and consisting of about 50 percent quartz, 30 percent
feldspar, and over 1C percent of granite fragments.

8. A1l three samples contained roughly similar amounts of quartz
and feldspar. Quartz sands are used for sandblasting metal, removing
paint, rust, and corrosion products. The angularity of the sand grains
in the samples from Edwards AFB may have the effect of making tnem more
abrasive than those from Point Mugu. T. D. Murphy* states that in sands
used for sandblasting "angularity promotes faster cutting, but this is
offset by a higher loss in fines. The peening action of a rounded grain
is a desirable feature in achieving a satin finish for certain light
metal castings, but a subangular grain is unsurpassed for fast cut*ir_
action.”

9. HNo information on the size of material flying through the air
when the aircraft is landing or taking off was furnished. It is believed,
however, that under certain conditions, the material stirred up by propellexr
blast could simmlate sandblasting. Piobably this would occur when vertical
or high-angle takeoffs and landings are made rather than when more con-
ventional takeoffs are made.

* T. D. Murphy, Irdustrial Rocks and Minerals, The fmerican Institute of
Min.g_ng, Metallurgicai, and Petroleum Engineers, 3d ed, New York, 1960,
P T63.
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Table A2

Composition of Soil Sample from Desert Test Site, Edwards AFB

Percent Composition of Soil Percent
B Retained on Indicated Sieves¥* Composition
3 No. No. No. No. Ko. |Passing of Whole
Constituent 16 30 50 100 200 No. 200%% Samplet
Igneous rock -
particles 100 76 25 8 5 1 34
Quartz - 9 39 L4 50 51 33
Feldspar - ik 26 3¢ 23 27 20
Mica —- 1 9 18 20 10 10 ;
: Miscellaneous rocks
! and mineralstt - - 1 1 2 10 2
Weathered particles -- -- -- 1 Tr 1 1
| Total 100 100 100 100 100 100 100

*ﬁ:’ﬂ‘wrmfmmmsmmmwmwwmmmmwrmmww‘fwwwﬁeaumwmmmwwlfwwv'ﬁmwwWWIWW%‘WWWW ST RO

% Percentage is based on count of more than 300 particles in each
sieve fraction.

*% Analysis was made oan particles passing No. 200 and retained on
No. U400 sieve.

t+ Percentage is based on gradation of samples as received and on the
distribution of constituents by sieve fractions shown at left above.

++ SS-1 contains minor amounts of a 14-A clay, mica, ané kaolin group
clay, and amphibole. SS-3 contains the same minerals but more mica

than SS-1. - SS-l contains more mica and amphibole and traces of 1l4-A
and kaolin clays.
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Table A3

Composition of Soil Sample, Point Mugu South Site

Percent Composition of Soil Percent
Retained on Indicated Sieves¥ Composition
No. No. XNo. No. No. Passing of Whole
Constituent 16%% 30 50 100 200 No. 200f _Samplett
Igneous rocks 47 46 11 1 -- - 12
Quartz 23 33 sk 59 52 L6 51
Feldspar 8 15 32 35 35 28 30
Mica 0 0 Tr 1 3 i 1
Miscellaneous rocks
and minerals# 3 T Tr 3 6 12 2
Weathered particles 3 Tr 1 1 i 10 2
Graywacke, siltstone,
and chert 16 6 2 am - - o
Total 100 100 100 100 100 100 100

* Percentage is based on count of more than 300 particles in each
sieve fraction.
*% The No. 8 size was assumed to have the same composition as next
smaller gize for purposes of calculation.
+ Analysis was made on particles passing HNo. 200 and retained on
No. LOO sieve
+t+ Percentage is based on gradation of samples as received and on the
distribution of constituents by sieve fractions shown at left above.
$+ Amphiboles are among the ccnstituents of this class. The material
finer than No. 200 includes some mica, minor 14-A clay, probably
montmoriilonite, and minor kaolin-group clays.
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