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Foreword

The study reported herein was conducted under the general super-

V v~~ ion of the ~‘t -in~er ng De~ i~ n rriteria Branch, Soils and Pavements

Laboratory, of the 1J~ ~~~. A rmy kngineer Waterways Experiment Station

w~G), Vicksburg, Missi-~sip~~. Personnel involved in the condition sur-

vey were Messrs. R. D. .~a’r~,or1 , K. A. OtConnor , and S. R. Rowland. This

report was prepared by Mr. Jackson under the general supervision of

Messrs. J. P. Sale, R. 0. Ahivin, R. L. Hutchinson, and P. J. Vedros of

the Soils and Pavements Laboratory.

COL ~rnest D. Peixotto , ‘
~~~~, was Director of the WES during the

conduct of the study and preparation of the report. Mr. F . R. Brown

was Technical Director .

iii

a
V _VV_~~~~ 

—— —— V ______________________________

~~cwrro PAGi BL&MC.1~ T tu MID
_ - _ _ --- _ S —  ~~- V _~~~~~~~~ i~~~~ ~~~~~~~~~~~~~~~~~~~~~~ V V~~~~~~~ VV 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_V ~.- V V __ _,_~ __VV V — ~~~~ VV ~ 
V_~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ VV ~~r ~~~~~~~~~~~~~~~ J1VV — ~~~~~~~~~~~~~~~~~~~~~~~~ 

V . 
-

Contents
P~~e

Foreword . • • . . iii.

Conversion Factors, British to Metric Units of Measurement . . . . vii

Authority . . . . 1
Fur pose and. Scope 1

Pertinent Background Data 1

General description of airfield . 1
Cite conditions . 2
Previous reports . . . ..  2

History of Airfield Pavements 3
Design and construction history 3
Traffic history 3

Conditions of Pavement Surfaces
Pavement inspection procedure
Runway 5
T axiways  • 5
Aprons 5

Maintenance • . . . . . 5
Evaluat ion .  .  . . . . . . . 6
Conc lusions . . . . . . . 6
Tables 1-5

Photos 1-3
Plates 1 and 2

V

- ~~~~~~~~~

_

~
—

~

-—--

~

-- - 

~

- -—------



~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i— V

‘onversion Factors~ British to Metric Units of Measurement

British unit~
; of measurement used in this report can be converted to

metric units as follows:

Multiply By To Obtain

inches 2.514 centimeters

feet 0.30148 meters

square inches 6. 14516 square centimeters

pounds (mass) 0.1-45359237 kilograms

pounds ~force) per square 0.68914757 newtons per square
inch centimeter

Fahrenheit degrees * Celsius or Kelvin
degrees

To obtain ~
V
.~e1siUs ( c) temp€rature readings from Fahrenheit (F) read-

ings, use the Collowing formula: C = (5/9)(F - 32). To obtain
Kelvin (K) readings, use: K = (5/9)(F - 32) + 273.15.
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CO ND [‘1’ IoN su~v~~ , ‘ARS~IELL Afl ~-oi ~ci -: i3A~ -,~ TEXAS

Author~~y

1. Authority Cor conductin, - condition surveys at selected air-
t~~e1ds contained in amendment to VY 1972 RDTE Funding Authorization
(~~:‘ - -~C- , .t~ l~ebruary 19’72), subject: “Air Force Airfield “avement

e~ir c- ~ Program ,” from the Off ice , Chief of Engineer: , U. S. Arxmj,
Di iec t !- tte of Milit-~ry ‘onstruction , da ted 18 February 1972. V

F~irj ose and Scope

2. The purpose of th in  report is to present the results of a con-
dition survey performed at V

~~1rs~~~1l Air orce Base (CAFB) , Texas , during
i~ -19 December 1972. The ~~~~~~~~~~~ two major areas of interest were

co~isidered in this survey :

a. The structural condition of the primary airfield pavements.

b. The condition of pavement repairs and the types of mainte-
nance materials that have been used at this airfield.

3. This report is limited to a presentation of visual observa-

tions of the pavement conditions , discussion of these observations, and

pertinent remarks with regard to the performance of the pavements. No

physical tests of the pavement s , foundations , or patching materials

were performed during thi s survey .

Pertinent Backgroun d Data

General description of airfield

14. CAFB is located adjacent to Texas Highway 183, between U. S.
Interstate 20 and Texas Highway 199, northwest of downtown Fort Worth.
A vicinity map is shown in plates 1 and 2.

5. In December 1972 , the airfield facili t ies consisted of a N-S

(17-35) runway , parallel taxiway , 9 connecting taxiways, 3 ladder

V 1

V 
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taxiways . 5 parking aprons (i.e., the north and south aprons, the tran-

. ieri t apron , ani alert aprons A and B), 18 parking stubs, a warm-up

‘tpron , a power -heck pau, a washrack , -t calibration hardstand , arid two
h - in~ ar aprons and access taxiways. The runway was 300 ft* wide and

12,000 ft long ; the aprons were of various dimensions (see plate 1);

and the taxiways were 50 and 75 ft wide and of various lengths. A lay-

out of the airfield is shown in plate 1. A pavement plan indicating

~~e type of pavement on each facility is shown in plate 2.

cite conditions

The climate in the area of CAFB is normally of a clear and

sunny nature and of relatively low humidity. The average yearly mean

temperature is 66 F , with recorded yparly mean extremes of 76 and 55 F.
Temperature and precipitation data are presented in table 1. The

amounts of departure from normal for the 1971 temperatures and precipi-

tation are for periods of record of 76 and 814 yr, respectively. Annual

precip~tation averages approximately 141.2 in. The topography surround-

ing the airfield affords natural facilities for excellent surface

drainage and rapid storm water runoff. An adequate storm sewer systen V

provides the necessary facility for the collection and disposal of all

storm water into natural drainage areas. The subgrade soil at the air-

t ield is composed generally of a reddish-brown sandy clay ind clay of CL

classification.** The water table is not encountered at depths near

enough to the bottom of the ~avement to have any adverse effect on the

foundation materials and consequent pavement behavior.

Previous reports

7. Previous reports concerning the airfield pavements at CAFB

are listed below. Pertinent data were extracted. from them for use in

this condition survey report.

* A table of factors for converting British units of measurement to
metric units is presented on page vii.

** U. S. Department of Defense , “Unified Soil Classi fication System for
Roads , Airfields , Emb ankment s , and Foundations ,” Military Standard.
MIL-STD-619B, June 1968, U. S. Government Printing Office, Washing-
ton , D. C.

2



•~. ‘ond~ on cur - .~ -y repu r ts :

t . O l o  -ive r L 1j i s ~ ofl ~aboratories , C .~, “ Penort of Rigid
i rVvernent  Ofldit o~i . ‘:rvey , (‘ar swell Air  Force Pase , V
Texas , ” 1 c i ~ 19147 , V~~ riemont , Ohio .

b . 
__________

, “Condition Survey ~eport, Carswell Air Force
Base, Texas ,” April 1 )51, Miriemont , Ohio.

c. ________ —, 
“Condition Survey Peport, Carswell Air Force

i3ase , Texas,” May 19Y , Mariemont, Ohio.

~~. Pavement ev aluat ion reports:

a. tJ . S. Arr~,r E !i~ineer 1istrict , Dennison , CE , “Ai rfield
Pavement ‘valuation Feport, Fort Worth Ari~r Airfield,
Texas,” June 191414, Dennison, Texas.

b. Ohio River Division Laboratories, CE, “Pavement Evalua-
tion Feport , Carsweli Air Force Base, Texas,” November
1959, Tir :-innati , Ohio. 

V

History of Airfield Pavement s

Design and construction history 
V

10. The pavements constructed during the period 19141-19143 were

designed to support World War II bombers. Pavements constructed during

the period 191414-19146 were designed to support the B-36 aircraft. Pave-

ments constructed during the period 19147-1955 were designed for either

B-36 or B-147 aircraft. Pavements constructed during the period 1956-

1965 were designed for B-52 aircraft loads. Details of the construc-

tion history of the airfield pavements are presented in table 2. Pave-

ment thicknesses, descriptions, and. other details are presented in

table 3.

Traffic history

11. A detailed. traffic record was not available for this study;

however, some approximation of the traffic can be made from the records

that are available. Prior to 1951, the airfield was used by B-36 , B-25,

C-147, 0- 145, C-1l9 , arid other smaller aircraft. Traffic records for the

years 1951-1957 show that 1200 cycles* per month were flown at CPSB.

~
- A cycle of operation is one takeoff and one landing

.3



- • ~-~~ fj ~) r r : m *~ttv ~5 percent cons is tel of B—~6 air—

1 :
4 nerations . and aIproxim ttei:, 35 percent consisted of miscella-

~~~~~~~ 5 V _~~ ( (_ 14~ 
V
~_ 1 1, and other similar aircraft operations.

~V e ~~~~~~rds for the years 1) ‘T_l’~~O indicate that approximately 37 cycles

per north of ~
_ ).47, 80-90 cycles of’ 5-52 , 16~ cycles of KC—l 35 and KC-97 ,

les of cargo airc raft, and 1fl27 cycles of a)]. other aircraft

were applied. Traffic records were not available for the years 1960- V

14 md 19(~-- 197l, but ~t is reasonable to assume that the amounts of

‘r a t f i s  for these periods were approximately the same as those for the

neriod T ’i !y  1966- Vlune 19(7. Thiring this period, 80-90 cycles per month

‘f B-52; 73 cycles of KC-l35; 63 cycles of heavy cargo aircraft ~i.e.,
V _ 135, -1214, C-1141, and T~ 133); and 667 cycles 01’ all other aircraft
were applied . ra~fic records indicate that the following amounts of

traffi were applied during November 1971-October 1972: 1000 cycles

:er month of light aircraft ; 11~ 5 cycles of T-37, T-38 , and T-39 air-

craft~ and 3375 -y~ les  of heavy aircraft. Approximately 100 cycles of

~-52 aircraft tsaftlc were 
applied , since this airfield is a pilot

training base.

12. More than 50 percent of the takeoffs and landings at CAFB

ire from the south (35) end of the runway.

Conditions of Pavement Surfaces

n aiement inspection procedure V

13. The following procedure was used in conducting the inspec-

tion of the rigid pavements. Representative features were selected for

detailed inspection. The features were then inspected slab* by slab,

and the defects were recorded. The locations of the individual pavemcnt

features, the inspection starting points, and the directions in which

the pavements were inspected (shown by arrows) are indicated in plate 1.

The resuith of the pavement survey for those features that were in-

spected in detail are presented in table 14. This table shows a

‘ A slab is the smallest unit, containing no joints, of a given pave-
ment feature.

14



V V - ~~~~~~~ 
V_ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ V ~~ V~~V

~s~ nt :t  t ive r ’ i ’ ~ of the var ious tyue s of de fects and a condition

f r  e tCL V l ure ~f ls : c t e- VI in deta i l .  The procedures used for V

:et~ v ::ir . LrV ~~ V j ~~ V 4 i i t l Of l  fat irs V~ of a : i v e : : . nt arc riven in Ap~endi~ I [I,

of - ‘::s~rtr:~uit : the ~~~~ ~eehnical  Manual ~~1 5—827 — 3, “Rigid Airfield

:enc~ t Evaiut t I n,” - vtto-1 :~entem~er 1965
5 W

l~- . All the 15- , 1J- , and. lB-in. portland cement concrete (FCC )
V~~~ t ats , fe tur s R1A , P t 13, B5C , h 1 2 , PV7C~ R8B , R9A , and Rl~ D ,

~~~~~~~ V V j r  e :V~ e~ V U : t ti i t  ~~~~~~ oniition , with or ~y 18 m~~ V~~or defects

uit e ~~. hi oto 1 h ows eauxy patches used to correct surface irregulari—

t ic: in several slabs nc r the south end of the runway. These irregu—

I V j ~ it es re sulted from an a ircraf t  having burned at this location. Fea-

s~~re:: ~14U fli R3C , which h ir l  been overlaid with asphaltic—concrete (AC)

ri vement , were in Coed condition . \t the t ime of the overlay, a french

n was nstalled a lonC the ;V,est s ide of the runway. The drain seems

to aa’Vre cured the nr V h lem of slch settlement . Photos 2 and 3 show the
V 

condit ion of the AG navernent on the runway .

Tax iways
l~ . The conditions of the PCC taxiways ranged from good to ex-

cellent . The AC nortion of t-~xiway D was in fair condition, but this

t t x i w a: T  is used only as an access to the power check pad. Four pumping

joint— were noted near the south end of the parallel taxiway.

i6. The conditions of the apron areas ranged from very good to

excellent I-toed on the nercent afes of slabs containing no major defects.

The apron areas have required considerable patching to correct mostly

minor defects. Some areas have been overlaid with AC pavement rather

than patching the FCC pavement. The apron taxiway on the south apron

was overlaid because of defects that were load. related.

V Maintenance

17. Maintenance of the airfield pavements at CAFB has generally V

‘ ons:cte-l of mud.jacking , jo int  sealing , overlaying, replacing AC V

5
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r lve!ners ; ~~~~~~~~~ ~~~V r)V ver,~, rt V and slurry sealing !h’ shoulder pavements.

:!~dnten e ce •mc . : itures at I F  h- we been as follows :

cried muunt Per ~od Amount

~ GB_ ~~~~~~i~~~,~~~1 FY 1 4 ,  ~~ 5,7o9
~~~ 1~ ~ (~~~~~ (~~ FY 1’ ~ V~( 795

l~~’V h si ,j Bo ~~~ ~~~ 
V V

V 3  175
L V~ 19LV1 lb ,150 FY l~~~- i i ’~ ,l39

19(5 93, eO!, FY 1P’’l 11,130
F~ I )66 13~ ,~~ 9j

valuation

1~ . A scu~~ary of the pavement evaluation is pre sente d  in table 5. V

V ~~ ev i~~u s i y  ;)ubl ~ srie 1 ptv V :r~~r,t evaluation :; ucre updated to eliminate air—
V
~~~p•~~ft t V -it are no lon ’er in the A r  Force i nventory and to include air-

~~ft t:- t have been ~~ded to the inventory since the last pavement

evaluation. The evaluation jO based on the pavement thickness , flexural

stren~th 
(PCC), case and : ;u L Lu s e  thickne.;s and strength , strength of the

O W  ra:e (C liP or ~ va lue),  and the structural condition of the pavement. V

C one lu s ions

19.

/V 

The following statements suzmnarize the findings of this

inspection: -

a. The FCC pavements were in good to excellent structural
condition ~ 

/ :)

b. —The problem that had existed on the runway of slab settle-
ment was apparently solved with the installation of the
french drain along the western edge~ ‘ a,

c. The portion of the runway overlaid i ith AC was in good
condition. j  ,

. -~ / 
~~~~V)

V a. Epoxy patches on the aprons were performing satisfac-
torily, even though some were beginning to show
deterioration.

6



Table 1

C L W I Vt I C  Data V

1971 1971
Average Departure Prec ipi- Departure from

iont}i Temperature, F from Normal, F tation, in. Norma1~ in.

1.2 0.19 —1.85

149.2 0.0 1.32 —0.92 
V

rob 55. 6 -0.3 0.314 -2.17

614.0 -0 .8 2.76 -0.814

70.5 _~ V 

~ 1.88 -2.71 
V

juue 82.9 1.14 0.83 -2 .15 V

al ly B14 .14 -1.3 3.60 1.85

Au mzst V 79~5 -5.9 5.70 14.02

77.1 -1.3 3.214 0.70

Oc toner 70.1 2. 2 7.614 5.05

2over ;ber 57.0 2 .2 1.77 -0.69

1ecember 52.2 14 .5 6.77 14.614

Annual 65.8 0 .0 36.014 14.93 V

Pete: Highest ternper :tur V in 1971 was 103 F on July 19; lowest tem-
perature in 19 1  was 1’~ F on February 8.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V
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Table 2

A ir f ield Construction History

Pavement Construction
Feature Thickness , in. Type Period

rV~..~i runway
Cta 0-1-00 to 81±75 27-18—27 FCC 19145_146
- ta 204 (5 to 81÷75 2 to 5—1/2 AC* 1963
:ta 81+75 to 105+00 16 FCC ** 1953

V ta 81+75 to °‘-1-50 2 to 5—1/ 2 ACM- 1963
V tn. 105+00 to 115+00 18 FCC 1953

‘ta 115+00 to 120+00 15 FCC ~ 1956
V Cta 120+00 to LV5+00 16 FCC~~ 1957

ita 125+00 to 130+00 (225_ft_
wIde section) 18 FCC 1957

~ta 125+00 to 130+00 (75-ft...
wide section) 16 FCC 1957

Nouth connecting taxiway
Cta 115+00 to 126+25 16-18-16 FCC 1956
: Vt a  ay6 +15 to 139+35 18 FCC 1956

North connecting taxiway and
parallel tax iway
O ta 0+00 to 80±50 27 FCC 1959
Ct n. 80+50 to 115-~00 27 FCC 1959

Tax iway D
375-ft-long west portion 18 FCC 1953-514
675-ft-long east portion 14 AC 1953-514

Taxiway C
V Center portion 21 FCC 1957

Outside lanes 19 to 17 FCC 1957

CAG alert apron taxiway
original NE-S~’J runway 8-6-8 FCC 19142
3600-ft-long I~JE portion
reconstructed
Center portion 19 FCC 1957
Outside lanes 19 to 17 FCC 1957

Taxiway H
original construction 8-6-8 FCC 19143
E and W ends reconstructed 15-10-15 FCC 19145~

}46
1000-ft-long center 12-8-12 PCC* 1945-146
Entire taxiway 5-1/2 AC* 1950
Entire taxiway reconstructed 23 FCC 1962

(Continued)

Overlay.

~ Extension .

(1 of 3 sheets)
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Table 2 (Continued)

Pavement Construction
Feature Thickness, in. ~~~~ Period

Tax iwav 1
- V r

’
. :in-~1 construction 9—6— 9 FCC 19142

hr~t~rc taxiw-ty reconstructed 15—10—15 FCC 19145_ 146
50-ft-wide west portion 5 to 1/2 AC* 1950

V :~~~~~~~t~~~~~;IVJe east portion 10 to 11+ FCC* 1953~514

Ta::iwcys E and F
V 

V riginal construction 2 AC 19142
Jverla of ori~ ina1

construction 15-10-15 FCC 19145-146
V
~~ er1a.~ of overlay 5-1/2 AC 1950
3’~-ft-wide center of taxi-

w ç j  F reconstructed 23 FCC 1965
tax iway

V-riC i::a1 Pl’-CE runway 8-6-8 FCC 19141
::~tire taxiway reconstructed 15-10-15 FCC 19145—46
Entire taxiway reconstructed 17 FCC 19514

Tax iwoy C 28 FCC 1958-59
Tn VX i W V

V
IY P

V ‘enter portion 19 FCC 1958
V~njtside lanes 19 to 17 FCC 1958

E~~~ V. taxiway
original E-W runway 8-6-8 FCC 19141
50-ft -wide center 14 AC* 1957 V

252—ft-wide west portion
reconstructed 15-10—15 FCC 19145—146

250-ft-wide west portion 5-1/2 AC* 1957’
Tax iways J and K and hangar

aprons E and W (hangar access) 18 FCC 1958

North apron
Original construction 8-6-8 FCC 1942
1st extension to original
construction 9-6-9 FCC 19143

V 
50-ft-wIle west portion
recorActructed 15-10-15 FC C 19143~146

125-ft-wide transition section 10 to 15 FCC* 19143-146
250-ft-wide west portion 10 FCC* 1953-514
~5 )-ft-wi Ic east portion 15 FCC* 1953 514

(Continued)

V 

~ Overlay.

V 
(2 of 3 sheets)
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V 
Table 2 (Concluded)

Pavement Construction
V Feature Thickness , in. Period 

V

South apron
original construction 8-6-8 FCC 191+2
Extension and widening of
original construction 9-6-9 FCC 19143

625-ft-wide west portion
reconstructed 15-10-15 FCC 191+3_ 11~6

100-ft-wide transition section 10 to 15 FCC* 1943-146
525-ft-wide west portion 10 FCC* 1953—514
75-ft-wide east portion 15 FCC* 1953-514-

V 

Taxiway through apron
V Overlay 2 AC 1967

West extension 114- FCC 1953—514 V

ast extension 14 FCC 1957
V South warm-up apron i6 FCC 1957 

V

V North warm-up apron
Driginal construction 15—10— 15 FCC 1945-46 V

V Vrv-erlay of original
construction 5-1/2 AC 1950

V Cection reconstructed 17 FCC 1957

Alert aprons A and B 13 FCC 1953
Overlay of apron B 14 AC 1970

Power check pad 18 FCC 1953

Original stubs (9) 17 FCC 1954

Original stubs (9) 17 FCC 1957 V

Nose dock aprons (14-) 18 FCC 1954
V Transient apron i~4 FCC 1953

V Calibration hardstand 15 FCC 1953
Washrack 114 FCC 1954

* Over1ay~
(3 of 3 sheets)
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