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AIRFIELb PAVEME&T EVALUATION - USNAF CHINA LAKE, CALIFORNIA
Tecﬂnical Note N-830

Y-F015-15-02-125

by

R. J. Lowe and W. H. Chamberlin

ABSTRACT
N

The evaluation of pavement at the U. S. Naval Air Facility, China
Lake, California, is presented with the allowable gross load capacities
of the runways, taxiways, and parking aprons for single, dual, single-
tandem, and dual-tandem wheel assembly aircraft. Information is also
included on the construction -history, climatic data, and current air-
craft traffic. Results of the field and laboratory tests on the pave-
ments and subsurface materials are included in the tables. Results of
the evaluation show that the runways, taxiways, and aprons are capable
of withstanding the loads imposed by current aircraft with the exception
of the south end of Taxiway 14-32 and the old portland cement concrete
in Parking Aprons 1, 2, and 3. |

Py




INTRODUCTION

The purpose of the airfield pavement evaluation task is to determine
the suitability of the pavements at Naval and Marine Corps air stationms,
under the cognizance of the Naval Facilities Engineering Command, to
accommodate the aircraft currently using the station and to provide
designers with information on physical properties of the pavement and
pavement materials. During the period from 6 October 1¢65 to 11 January
1966, field tests were conducted at the U. S. Naval Air Facility, China
Lake, California, to thoroughly ecvaiuate the pavements used by aircraft
at that station. Authority for this evaluation was granted U. S. Naval
Civil Engineering Laboratory by the Bureau of Yards and Docks (now Naval
Facilities Engineering Command) in April 1963. The evaluation made use
of surface plate loading tests on the asphaltic concrete pavements,
sampling of both the asphaltic concrete and portland cement concrete
pavements, removal of portions of the pavement”, in-place testing of the
base, subbase, and subgrade materials, and pla:. loading tests on the
base and subgrade.

BACKGROUND

The U. S. Naval Air Facility, China Lake, California, is an
auxiliary facility of the U. S. Naval Ordnance Test Station, China Lake,
California. The airfield is approximately 3 miles north of the main
gate of NOTS China Lake and is located along the shore of a dry lake bed
in the Mojave Desert. The geographical location for NAF China Lake is
latitutde 35°41' North, longitude 117°41' West at an elevation of 2,215
feet. The airfield is delta in shape formed by Runway 3-21 on the
northwest, Runway 7-25 on the south, and Runway 14-32 on the east with
taxiways heading therefrom to the parking aprons and hangar areas.
Runway 3-21 is 10,000 feet long, Runway 7-25 is 7,500 feet long, and
Runway 13-31 is 8,500 feet long. An aerial photograph of the air
facility is shown in Figure 1.

CONSTRUCTION HISTORY

Construction of the air facility began in 1944 when the three run-
ways, the taxiway parallel to Runway 14-32, and the parking apronwere
constructed. Extensions to all runways and the taxiway were completed
in 1945. Runway 3-21 was extended again in 1952. A complete history of
construction for the air facility is presented in Appendix A.




e TS

© e —

— . oA —— . =
T Tt = et o o MmN . s

CURRENT AIRCRAF'T TRAFFIC

A tabulation of the number of operations for a 12-month period is
shown in Table 1. During the period of evaluation, the following air-
craft were observed operating at the facility: Al, A4, F4B, and F8
fighters, F9 drone, A-3, P-2, S2, TF-10, ana WC-121N patrol, C-54, C-117,
C-118, and C-131 transports, and T-28 and C-45 trainers.

CLIMATIC DATA

Avefage menthly temperature and precipitation data for the past 10
years at MAF Chira Lake are presented in Appendix B. The maximum and
minimum temperatures for the past 10 years are also shown in Appendix B.

CONDITION OF EXISTIN: PAVEMENIS

A visual inspection of the airfield pavements during the period of
evaluation showed that the general condition of the asphaltic concrete
pavements was pour. Considerable longitudinal and transverse cracking
was apparent in the majority cf the asphaltic concrete surfaces. Ewen
where pavement corditions were extremely poor, howevar, no cowpletely
failed areas were noted. Runway 3-21 was scheduled to be overlaid with
asphaltic concrete during February of 1966. The portland cement concrete
pavements were found to be generally in good to excellent condition. A
detailed visual condition survey of the pavements is presented in
Appendix C. Photographs showing typical pavement conditions noted during
the evaluation can be seen in Figures 2 through 30.

Scil and Pavement Profiles

A search was made of the Southwestern Division NAVFAC files and
the Public Works office files of NAF China Lake to obtain soil borings
and pavement profiles of all the airfield pavements at NAF China Lake.
If profiles were not available, core borings were mads at a minimum of
1,000-foot centers along the centerline of the pavement to a depth of 6

feet. Profiles for all pavements at NAF China Lake are shown in Figures
31 through 36.

FIELD INVESTIGATIONS

Field irvestigation consisted of: Testing with wurface plate laads
on the asphaltic concrete pavements; coring and sampling the portland
cement concrete pavements for subsequent laboratory testing; determining
in-place density (sand-funnel) and moisture contents of the base, subbase,
and subgrade; sampling the base, subbase, ard subgrade materials for
laboratory testing: plate lcad testing of the base and subgrade; and
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augering . to a depth of 5 feet to visually classify the subgrade materials

to this depth. In general, field tests were spaced on 1,000-foot centers

on the runway and taxiway and one test per 20,000 square yards on the

aprons. Test locations are shown in Figure 37. [

At each location on the asphaltic concrete pavements, one 8- and
one 30-inch-diameter plate loading test was performed on the surface.

During the plate loading test, load was applied in increments to each ,
plate until a total deflection of 0.15 inch was obtained or the capacity 1
of the load cart (100,000 pounds) was reached. On those asphaltic con-
crete pavements underlain with a soil cement base, deflection was limited
to 0.10 inch or the capacity of the load cart. In accordance with ASTM i
D-1195-57 procedure, each loading increment was maintained until the
deflection did not exceed 0.001 inch per minute for 3 successive minutes
before the next load was applied. In addition to the surface plate
loading tests, a 4- by 4-foot test pit was dug to permit tests on the
underlying material on those asphaltic concrete pavements where the load-
carrying capacity did not equal the values listed in NAVDOCKS P-18.

Upon removal of the asphaltic concrete pavement, in-place density and
moisture tests were run on the base, and a 200-pound sample of the base
material was obtained for laboratory testing. When soil cement base was
encountered, 6-inch-diameter cores were cut and flexural test beams were
cut with a pavement saw. The test pit was then dug to approximately 10
inches below the pavement surface or to the bottom of the stabilized

base. At this level a 30-inch-diameter plate load test was performed.
In-place density and moisture tests were run, and a 200-pound sample was
obtained at this elevation also. The test pit was then dug to the top

of the subgrade. On the surface of the subgrade, a 30-inch-diameter

plate load test was performed. In-place density and moisture tests were
run, and a 200-pound sample was obtained of the subgrade material. An
auger hole was then drilled to a depth of 6 feet below the pavement sur-
face to visually classify the subgrade materials.

At each test location on the portland cement concrete runways, taxi-
ways, and parking aprons, three 6-inch-diameter cores were obtained. 1In
one of these holes, the base and subgrade materials were sampled for
classification purposes and to determine the thickness of the various
layers. In addition, at one selected test location representative of
consistent {similar) pavement sections and subgrade conditions (see
Appendix A for identification of areas), three flexural test beams were
cut for subsequent laboratory testing. The cut section was then enlarged
to a 4-foot square to permit plate loading on the base course to deter-
mine the "K'" value. At each cut section location, subsurface testing
was performed in the same manner as under the asphaltic concrete pavements.

LABORATORY TESTING

In the laboratory, the following determinations were made of the
properties of the materials obtained in the field:
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k3 Portland Cemert Ccncrete
[
" thickness
g examine for deficlencies
s tensile splitting test ASTM C496-647
flexural strenrgth of hardened ASTM C42-61
. cercrete {modulus of rupture) ' 3

Subsurfacs Materials

t
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gredaticn of aggregates ASTM C136-61T 1
specific gravity of aggregates ASTM D854-58

E plastic limit and plasticity ASTM D424-59

i index cof soils

i liquid limit of soils : ASTM D423-61

i moistdre-density relation of ASTM D1557-61T

i soils

t California bearing ratio EM 1110-45-302 (CE)

E compressive strength of soil AST™ D1633-59T

B ~ cement cylinders

All of the above tests are specified in NAVDOCKS DM-21 and were per-
formed in accordance witk procedures listed above.

TEST RESULTS

i Asgphaltic Concrete Pavements

i Results cof plate lcading tests conducted on the surface of the
' asphaltic concrete pavements are presented in Appendix D. The loads
causing 0.15-irch deflection in the 8- and 30-inch-diameter >late tests
! on those pavements not underlain with a soil cement base and 0.10-inch
deflection or those with a soil cement base were used for computing the
allowable gross aircraft loads for the asphaltic concrete pavemerts.
The curves presented in Appendix D are thus indicated as a surface test
on a crusher run base cr soil cement base whichever pertains. These com-
putations were i:. accordance with Figure 13-1 of NAVDOCKS DM-21. The
. graphic method for de*ermining the allowable single wheel load for tire
| $ pressures of 150 and 400 psi is presented in Appendix E for each of the
asphaltic concrete pavements. 1In addition, on the curves presented for
Runway 3-21 in Appendix E, the results of plate tests conducted in 1963
{ i - are included. A summiry of the 1965 pavement load ratings as obtained
from the curves in Appendix E is shown in Table 2. Results of the
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laboratory tests performed on the asphaltic concrete cores and the
recovered asphaltic concrete pavement sections are shown in Table 3.
Gradations of the recovered aggregates are presented in Appendix F.

.Portland Cement Concrete Pavements

Tensile splitting tests were performed on the portland cement con-
crete cores obtained from the pavements. Beams were tested in the
laboratory to determine the modulus of rupture of the in-place concrete.
The results of the tensile splitting tests and the flexural strength
obtained from the field-cut beams are presented in Table 4. Using
these :data and the modulus of subgrade reaction "K'" as obtained from the
evaluation, or from adjacent area, the allowable load ratings for the
portland cement concrete pavements were computed in accordance with
Example 13-1 of NAVDOCKS DM-21. The load ratings are shown in Table 5.

Subsurface Materials

Gradation of the base and subgrade materials from the test pits
and auger holes are presented in Appendix F. Results of 30-inch-
diameter plate loading tests performed on the base and subgrade and the
calculated modulus of subgrade reaction "K" are presented in Appendix G,
"K", the modulus of subgrade reaction, is also tabulated in Tables 5 and
6. Results of the laboratory tests performed on the unstabilized base
and subgrade materials are shown in Table 6. Results of compression
" tests performed on 6-inch-diameter ccres of the soil cement base are
shown in Table 7. ’ .

Typical curves for moisture-density relationship and California
bearing ratio for samples of the base, subbase, and subgrade are pre-
sented in Appendix H. Logs of each of the test pits and the auger hole
logs are presented in Appendix I. :

CONCLUSIONS

A review of the calculated allowable gross aircraft loads as shown
in Tables 2 and 5 indicates that from a load-carrying capacity, the run-
ways and taxiways with the exception cf the south end of Taxiway 14-32
between station 5+25 and station 13+50 are capable of withstanding the
loads imposed by current aircraft. Visual inspection of the asphaltic
concrete pavements, however, showed that the surfaces were all cracked
very badly and the surfaces in general were in poor condition. The
load-carrying capacity of the portland cement concrete in all of the
parking aprons was low except the newer sections of Parking Apron 1 conr
structed in 1957. ’ '

A review of the laboratory tests conducted on the recovered
materials from the asphaltic concrete pavements shows that, with only a
few exceptions, the asphalt has become hard (aged) as would be expected.
The penetration of the asphalt recovered was between 5 and 22 with one
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test showing 47. Ductility of the asphalt ranged between 0 and 15 centi-
meters with one test showing 150+ centimeters at 77°F. In-place moisture
content on the subgrade materials ranged from 1.7 to 13.6 percent, and
optimum moistures ranged from 6.6 to 9.6 percent. All but one sample of
the subsurface materials were found to be non-plastic and had Californis
bearing ratios ranging from 38 to 63. Compressive strengths of the soil
cement base ranged from 646 to 3,286 psi.
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Table 1. "Traffic. Data for USNAF Chiha Lake,,Cdlifornia

'i . : Date Landings Takeoffs [Touch and Go | ;
July 1964 1,687 1,687 544
| August 1964 1,261 1,262 746
- September 1964 1,288 1,287 530
" October 19€4 1,295 1,294 816
November 1964 954 955 628
December 1954 1,052 1,052 336
January 1965 2,525 2,525 2,488
| _ February 1965 1,128 1,128 566
| March 1965 1,262 | 1,262 666
Il ~ April 1965 1,178 1,'17§ 334
May 1965 1,200 1,200 338
June 1965 2,227 2,227 2,295
Average monthly
| operations (based
. on above l-year
|- . period) 1,422 1,422 857
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Figure 10. General view showing severe longitudinal and transverse
cracks and unsealed longitudinal crack paralleling
° center line stripe on Runway 3-21, U. S. Naval Air
Facility, China Lake, California. 37
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Rumway 3-21, U. S. Naval Air Facility, China Lake, California.
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Figure 13. Severe cracking and spalling combined with raveling
' on Runway 3-21, U, S. Naval Air Facility, China Lake,

California. 43
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Facility, China Lake, California.
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Figure 30. Joint repair and patch failure on section of Parking
Apron 2. U, S. Naval Air Facility, China Lake,
California. 11
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Appendix A

CONSTRUCTION HISTORY FOR USNAF CHINA LAKE, CALIFORNIA
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Appendix A

CONSURUGLTON HISTORY FOR USNAY CHINA 1AKE, CALIFORIIA -
! i
Jtem Date Date 3
Ne. Sectior Yrom Surface to S:-beprade Constructed Strengthened
Ruaway 14-32
[ﬁ& Slurry seal 1961 :
, Cracks filled 1959 i 4
Slurry seal 1957
Cracks fillsd and surface sealed 1953
Sucface sealed 1948
2-1/2" asphaltic concrete 1644
8" suvil cement 1944 ]
@ Joints sealed with §S~§-167% 1961 ]
Cenerete repairs ~ two Tyvpes: 196) '

(1) Epcxy-Resin alloy, with

or without pea gravel 1
filler
(2) Non~-shrink concrete, with b
epoxy-resin alloy bonding
agent
Joints stiled with flintsecal 1948
11" portland cement concrete 1945

Penatration oil treatm:nc, wzst 1953
shcoulder
Asphalt emilsion seal, east 1953 -

shculder other than those
sezled in 1951
Asphulr emulsion sesl, ezst 4 1951
shoildars necrth of catap.lt
and arresting gear

Penctrdtion asphalt treatmsnt 1948
Asphalt penetration 1945 .
Taxiway 14-32 .*iﬁ S
/ﬁ Slurzy seal RENS: 1961
Cracks filled o 1959
Slurry seail 1957 )
- Surface seal 1948 .
3" asphtalti= concrete 1945
12" base _ 1945

e ams tme Eme mer e LA ME e e Ges Mm e Fee e G et e G e S M e S Gl GEe e G @ wme e Sem  Wme e ma
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Date Date
No. Section From Surface to Subprade Constructed Strengthened
Taxiway 14-32 (cont'd)
. & Slurry seal 1961
Cracks filled 1959
Slurry seal 1957
Surface seal "~ :. . . s 1948
2-1/2" asphaltic concrete 1944
8" s0il cement 1944
Shoulders - 25' wide
Penetration oil treatment 1953
and
: 1948
1-1/2" emulsion stabilization 1945
Runway 7-25
[2& Slurry seal 1961
Cracks filled 1959
-Slurry seal 1957
Cracks filled and surface sealed 1953
Surface sealed 1948
2-1/2" asphaltic concrete 1944
8" soil cement 1944
Joints sealed with $$-$-167b 1961
Concrete repairs - two types: 1961
(1) Epoxy-resin alloy, with
or without pea gravel
filler
(2) Non-shrink concrete, with
epoxy-resin alloy bonding
agent
Joints sealed with flintseal 1948
11" portland cement concrete 1945
Shoulders
Penetration oil treatment 1955
Penetration asphalt treatment 1948
Asphalt penetration 1945
Taxiway 7-25
A Slurry seal 1961
' Cracks filled 1959
Slurry seal, east end only 1957
Surface seal 1948
3" asphaltic concrete 1945
12" base 1945

T yon :
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i
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Ttem

N

Sectivn From Surface to Sibgrade

2 vl

Date

Constructed

Date

Strengthened

Taxiway 7-25 (cont'd)
Shoulders

4" asphal“ic emulsion, outside
shoulder of taxiway, east
end only
Penetraticn cil treatment
Penetraticn ¢il treatment
1-1/2" emulsicn stabilizaticn 1945

1955

1955 y
1948 i

L emm e mEm e e ame Aem S Gvs s GRS BRe e Gt B G mme e et e G e Swe e G

e cam emm Ss a6 S mms Eme Pes Sem s e man mmm Gt B e Sme e e me R G e e e e - e G At et f e G G

Runway 3-21

Slurry seal

Cracks filled

Slurry seal

Cracks filled and slurry seal

Surfaze seal

2-1/2" aspheltic concrete 1944
8" soil cement 1944

Joints sealed with SS-S-167b
Concrete repairs - two types:

(1) Epuxy-resin alloy, with
or without pea gravel
filler

(2) Non-shrink conzrete, with
epoxyv-resin alloy bording
agent

Joiats sealed with flintscal

11" portland cement concrete 1945

Slurry seal
Slurry seal

3" asphalt: . concrete 1952
6" base 1952
12" compacted native material 1952

Jeirts sealsd with S5-5-167b
ponctete Tepaivrs = two types:

(1) Epoxy~resin alloy, with
or without pea gravel
filler

(2) Non-strirk concrete, with
epxy-resir. alley tonding

agent
10" portiand cement concrete 1952
12" compact=d native material 1952

1961
1959
1957
1953
1948

e B




Item
No. Section From Surface to Subgrade

Date
Constructed

Date
Strengthened

Runway 3-21 (cont'd)
' Shoulders - 150' wide, /A, P
Penetration oil treatment
Penetration oil treatment,
excluding northeast end and
extension
Penetration oil treatment,
' northeast end only
Penetration oil treatment
Asphalt penetration

Shoulders - 25' wide, AN, G
Penetration oil treatment

4" emulsion stabilized surface
6" compacted native material

1958
1955

Taxiway 3-21
A}\ Slurry seal

Slurry seal
3" asphaltic concrete
: 6" base
12" compacted native material

& Slurry seal

Cracks filled

Slurry seal

Sur face seal

3" asphaltic concrete
12" base

1961
1957

e emm M GEm M G GEn GEt G S e R e e TER mee e S S e e R GmE Gt Ghe SER MR Er G R G Swe W e e W

Shoulders
Penetration oil treatment, south-
west taxiways only including
extension
Penetration oil treatment, south-
west taxiways only excluding
extension
Penetration oil treatment, north-
east taxiways only
. Penetration o0il treatment
’ 1-1/2" emulsion stabilization

1945

1953

1948

97
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Item Date Date
No. Section From Surface to Subgrade Constructed Strengthened
» Parking Apron ]
Joints sealed with §S-5-167b 1961
and Concrete repairs - two types: 1961
(1) Epoxy-resin alloy, with
or without pea gravel
filler
(2) Nen-shrink concrete, with
' ‘epoxy-resin alloy bonding
agent
Joints s:caled with flintseal 1948
9" portland cement concrete 1944
(:) (including floor of Hangar 3)
10" portland cement concrete, 13" 1957
thickened edge
12" base, compacted select native 1957
material
6" subbase, compacted native 1357
material
Parking Apron 2
® Joints sealed with SS-S-167b 1961
Concrete repairs -~ two types: 1961
(1) Epcxy-resin alloy, with
or without pea gravel
filler
(2} Non-shrink concrete, with
epoxy-resin alloy bonding
agent
Joints sealed with flintseal 1948
9" portlend cement concrete 1944
Parking Apron 3
Joints sealed with S§5-5-167b 1961
Concrete repairs - two types: 1961
(1) Epoxy-resin alloy, with
or without pea gravel
filler
(2) Nen-shrink concrete, with
epoxy-resin alloy bonding
agent.
Joints sealed with flintseal 1943
9" porzland cement concrete 1944
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Item Date Date
No. Section From Surface to Subgrade Constructed Strengthened
, Compass Rose and Warm-Up Apron
(@ 7 Joints sealed with SS-5-167b 1961
E and Concrete repairs - two types: 1961
(1) Epox-resin alloy, with
i or without pea gravel
1 filler
(2) Non-shrink concrete, with
. ! epoxy-resin alloy bonding
agent
Joints sealed with flintseal ~948
9" portland cement concrete 1944

b el

99







Appendix B

CLIMATOLOGICAL DATA FOR USNAF CHINA IAKE, CALIFURNIA
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CLIMATOLO:ICAL

B

Appendix B

DATA FOR USNAF CHINA 1AKE, CALIFORNIA

Average Temperatures
Year|Jan.|Feb.|Mar. |Apr.|May |June|July|Aug.|Sep.[Oct.|Nov.|Dec.|An'l.
1954]145.0153.1151.3|61.6/76.8/79.6/89.0(82.6]77.7|66.5{54.5]41.3(65.5
1 1955[39.6143.0(54.3]158.9]|69.0[79.0185.0{88.2|79.6(/68.2|51.9|47.9]63.7
1956|147 .2145.5(55.6(61.0{71.0/82.8|85.0/82.5/80.8(63.2|49.2143.0/63.9
1957]140.5|55.0(58.2(63.0/68.2{84.0/51.0(84.0/78.0/62.0|48.7|43.764.7
1958(45.9152.0{51.1}61.8[75.0/80.0/87.0|89.0{79.5(70.0]52.0/45.0{65.7
1959|46.0({57.0160.0{69.4170.4(84.0/92.0{84.0(71.4{68.5|53.4]|46.7|67.4
| 1960]40.3146.5158.8(63.3|69.8184.2|86.7|84.1|78.5/64.0[50.3(43.1|64.1
1961{452.4.48.9(54.0163.1168.0|83.6)88.0(83.6}73.0163.2]49.1143.8]63.4
1962140.7 |46.8|50.4(66.7(66.7178.3|82.8|82.8{76.1|66.4|53.9(42.0/62.9
19€3139.3|55.4(52.0(56.3{71.6|74.5|82.7(82.7{78.1|68.9/54.5/42.0{63.2
1964(42.5146.0]51.3160.1167.4176.0[84.5]|84.3(75.6171.0/49.1(47.2,62.9
| MAX.| 77 | 82 | &6 | 97 [107 |114 |113 |110 |110 |102 | 88 | 86 |114
MIN.L 0 | 14 | 22 | 28 | 35 [ 42 | 52 | 53 | 40 | 32 | 18 2 0
| Total Precipitation
l Vear |Jan. [Feb. [Mar. |Apr.{May |June|July|Aug.|Sep.|Oct.|Nov.|Dec.[An'l.
| .
19541.41)|0.40(0.45] -~ |0.02| -- [0.05{ T |[0.41} -- |0.76]0.57{4.07
1955{0.48| T -- 10.01]| T -~ =--1=--1=--1 --10.05/0.0210.56
1956(0.71( T -- 10.9410.01| -- | T -- | --10.07f -- | -- {1.73
193711.00(0.4110.02|0.01§0.06{0.03| T 0 |0.05{0.03{0.16|0.91(2.68
i 1958{0.38(1..53|0.65|0.58( T -- | T |0.01j0.15(0.40{ T |0.91}3.70
1959(0.50/0.84{0.65| T |0.03{ -- [ =~ | T (0.70| T |0.14{0.77(2.98
1960{0.47(0.91|{ T |0.04] -- [0.29{0.05| -- [0.29( T [0.93]0.03{3.01
} 1961(0.35( T T T --!--1--10.55| T 10.11{0.99|0.46'1.80
196210.75(1.4610.10y ~- | T == | T T T T T T [2.31
I 1963(0.1411.0210.20} T -- {0.02} -- |0.71(2.14]0.81|0.41 T |5.45
| 19640.12] 7 [0.03| @ 0 -- 10.12/0.04{0.01|0.15/0.20(0.11(0.78
10-YR
AVG.ﬁ 571 .59 .19} .14} .01} .03 .02| .12| .34{ .14| .33| .34{2.64
T = Trace (less than .01)
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- Appendix C

VISUAL PAVEMENT CONDITION SURVEY
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Appendix D

SURFACE PIATE LOAD TEST RESULIS
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DEFLECTION

LOCATION
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