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Foreword

The study reported herein was conducted under the general super-

vision of the Engineering Design Criteria Branch , Soils and Pavements
Laboratory , of the U. ~~~. Army Engineer Waterways Experiment Station

(wEs), Vicksburg , Mississippi. Personnel involved in the condition

survey were Messrs. R. D. Jackson, P. S. McCaffrey, Jr., and W. J. McKay

of the WES and Mr. J. C. Hart of the U. S. Army Engineer Division, New

England (NED), Waltham, Massachusetts. The main portion of this report
was prepared by Mr. Jackson under the general supervision of

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

the Soils and Pavements Laboratory. That portion of the study pertain-

ing to frost action was carried out by the U. S. Army Cold Regions

Research and Engineering Laboratory (CREEL), Hanover , New Hampshire ,
with the assistance of the Foundations and Materials Branch, NED. The

section of this report concerning frost action was prepared by Mr. Hart

and by Mr. G. D. Gilman of CRREL .

COL Ernest D. Peixotto , CE , was Director of the WES during the

conduct of the study and preparation of the report. Mr. F. B. Brown
was Technical Director .
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Conversion Factors, British to Metric Units of Measurement

b r i t i sh  units of measurement used in this report can be converted, to

metric units as foUows :

Multiply 
— 

By To Obtain

inches 2.514 centimeters

feet 0.30148 meters

miles (U. S. statute) 1.60931414 kilometers

square inches 6.14516 square centimeters

miles per hour 1.60931i.4 kilometers per hour

pounds (mass ) 0.145359237 kilograms

kips (mass) 1453 .59237 kilograms

pounds (force) per 0.68914757 newt ons per square
square inch centimeter

I
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COIIDITION Su RVE Y, WRIGHT-PA?CERSO 1~ AiR FORCE BASE, OHIO

Authority

1. Authority for conducting condition surveys at selected air-
fields is contained in amendment to FY 1972 RDTE Funding Authorization
(?v~’3~MC-5, 16 February 1972), subject :  “Air Force Airfield Pavement Re-
search Program , ” from t h e  Office , Chief of Eng ineers , U. S. Army ,
Directorate of Military Construction , dated iF February 1972 .

.Purpose and Scope

2. The purpose of this report is to present the results of a
condition survey perforrsc-i ~t~ - Wright-Patterson Air Force Base (WAFB),
Ohio , during 31 August-5 September 1972 . The following three maj or
areas of interest were considered in this condition survey :

~~ ~he structural condition of the pr imary airfield pavement s~’

7he condition of pavement repairs and the ty’pes of mainte-
nance materials that have been used at this airfield~ ~

~~~. ftiy detrimental effects of frost action to the pavement
£ facilities.

3.~~ This report is limited to a presentation of visual observa-
tions of the pavement conditions , discussion of these observat ions , and
pertinent remarks with regard to the performance of the pavements . No
physical tests of the pavements , foundations , or patching materials were
performed during this survey .

Pertinent Background Data

Gen al descri tion of airfield

~~ WAFB is located in Greene County,  Ohio , on State Route No. 14,
northwest of Deyton and adjacent to the town of Fairborn . A vicinity
map is shown in plates 1 and 2.

5. In August 1972 , the airfield facilities consisted, of a NE-SW

1
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(~~i R - c L )  runway , ‘~ io par’Jlel tax iway s, a serie.~ of connecting tax i-

ways , par k ing aprons , two warm-up aprons , a iAC operational apron, and

nose dock stubs . The runway was 12,600 ft ~ 1or~’ an ! 300 ft wide ; one
parallel taxiwa~ waa 150 C 1. w i l e , and the ‘ er was 75 Ct wide ; the con-

necting t a.x iways were from 50 to 150 ft wide an-1 of various lengths ; the

parking aprons , t h = ’  nose dock stubs , and the warm-up aprons were of var-
ious sizes; and the SAC operational apron was ~OO ft wide and approxi-

mately 2 ,700 ft 1on~~. A layout of the airfield is shown in plate 1. A

pavement plan indicating th e  type pavement on cach facility is shown in

plate 2.

Previous reports

6. Previous report s concerning the airfield pavements at WA~’B are

listed below . Pertinent data were extracted from them for use in this
condition survey report .

7. Condition survey reports:

a. Ohio River Division ~oratories , CE , ‘~~eport of Special
Investigation of Ai. ~,~~ids Pavements , Wright-Patterson Air
Force Base , Ohio,” October 1950 , Cincinnat i , Ohio .

b. 
_________ 

“Condition Survey Report , Wright-Patterson Air
Force Base , ” 1951, Cincinnati , Ohio .

c. 
__________

, “Condition Survey Report, Wright-Patterson Air
Force Base , Ohio,” August 1962, Cincinnati , Ohio .

8. Pavement evaluation re~ports:
a. U. S. Army Engineers, Wright Field Office, “Report on Air-

field Pavement Evaluation , Patterson Field , ” March 191414 ,
Dayton , Ohio .

b. Ohio River Division Laboratories , CE , “Airfield Evaluation
Report , Wright-Patterson Air Force Base , Ohio,” March
1957, Mar iemont , Ohio.

c. 
_________, 

“Pavement Evaluation Report, Wright-Patterson
Air Force Base , Ohio , ” February 1960, Cincinnati, Ohio.

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

2 
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:~~~~~ ur r  of A i r f i e L l  Pavements

Design :01 1 - : 3 r 1 5 ’  r~tction i.;ter~
0etaii~ of ~he construction :~is~ ory ct the airfield pavements

are pre~ ent-e-i in abie 1. An ~-i n .  portland cement concrete (FCC ) pan :-

V ~rp~ a~ r~ :i was c -s. :~~v :s ’ el ~r : 1) . ~ :sigr: cr~~~ r i a  f o r  pavements con—

4 r-~c’ ci  ~urh~’ ‘ c  ~-o : ic- 1 ~~~~~~~~~~ were fOr the :‘o1iow n~ loadings :
narkin - apror : F , 50,000- lh wheel load ; ~‘ixiwa~r 1, 241,’YDG-ib wheel load

a 25 oe ree -~: L as’ Ca h o r ; ta~~: a;.’: 2 , OA , h .  5, ~~, 7, and 3 , park—
in arrons A , B , D , F , ~r~i ~~, and the eatf stsio : ~c- tax iway 8, ~0,OOO-ih
w .eel b a-i w~ tb. a 25 ncr :en~ i:ss-act fact or ’  for ~he taxiwa~Ts :  and parking
apron H. l2,-00C~1: wheel load (an H-15 trock lc’:ii~n~r). Pavements con-

structc-i dun n l~ 147_14F were designe i for a 15O ,1~
’-lh , sinhie-wheel load.

Pavements c3nstr~icted dur Lr .s l9~O were de~ h~r~ei for a 5,OoO—ll- , single—
wheel load with a l0O-:~~- n .  contact area ~er tire . Pavements con-

structed dur ing 1956 were of the same design as those constructed during

Design criteria for oavements constructed during 1959 spec-

a 265,000-lb gear load on twin-twin wheels spaced 37-62-37 in.,

with a contact area of 267 sa in. per tire. Pavement thicknesses, de-

scriptions , and other details are presented in table 2.

Traffic history

10-. Records of aircraft traffic at WAFB are incomplete; however,

it is reasonable to assume that the airfield has received at least the

following amounts of traffic. From November 1956-December 1959, the

following numbers of average monthly cyc1es~ were applied per cited

aircraft weight classification : 6 to 15 hips , 1730; 16 to 30 kips,

532; 31 to 56 kips, 1458; 57 to 76 kips, 260; 77 to 122 kips, 38; 123 to

135 kips , 1145; over 135 kips, 6. From January 1960-December 1968, it

1:: estimated that the heavy-load pavements received 60 to 80 cycles

per month of B-52 traffic. From January 1969-July 1972, the airfield

received an average of more than 9300 cycles per month of aircraft traf-

fic . SAC aircraft averaged 2145 cycles per month , and there were

* A cycle of operation is one takeoff and cne landing

.3



~o ~30 s . c~’Lcs u~~’ m O ! t t t ,  ny —~~~

i i .  . : : r’ :~ici~~.~~i - :~ (ii ’ ~~ .- ~~~~ 
• - • ,

~~ C:: ‘c-

~: ~i~) p - : .  i cC ~~~C r - ll: .- ;ay 104 - to ~ ~i1iry w h : - i s .

un 1 ~~~ ;r: c O~ 1’~’.c-Lr •~1

Pavement inspec ~ r ’~~O 1- ia ”

The ~~~~~~~~~~~~ uc~ 1U! c was i in ~‘onductir~ tne in sp e c t ion

01’ the ci  ‘Il cavens n~ c .  i~4 - t I ’ 0 ’ Y ~~~~~~t ’/( I - ’ ~r’ .s ‘,-e re colc-cte’ l for ic—

tailed in.:rta iorl . The Ce’s ore s were then i r i s  -- - :~c:d slab * by slab , and
tr ~e ic L’e :4.s v’ re 1- ’c ’lr dc-d . O n .  locat ions a’ t~~c .Lni iv i Iua l  fr-atur e..:

• t he  ins n ea  t or i  Ysrt ing eoira s , and tne  l i r - s t i - -as in which the p av c—

a.erit s were LrLspc:c:e-J (snown by arrows ) ai’ indicated in plate 1. The

results of the r~~’id oavume:r t  survey for t: -ose :cotures t h at  were in—

:ipe :tcd in i e t a iL  are presen ted  in table 3. T’t i ~ b abe shows a qu ant i—

:aivL- :- c ea:-:-1-s- sil ~C the Vä I ’ L ( - O S  :pcs of i~~t~-c ts  and a coa l ion rn ing

for cue.. ou ’~er:~en ’. t’eatare insr -; ~ d in dn~ a~~~. The cr o c e l a -e s  used for

determininb tac c~ nditior 1 rati:Id of a ~avenent i r e  p iveri  in ~aaen di:’ III
of Department of she Ann~’ ‘~echn i:’sd. a L i ~-i 5-.~ 27-3, “F ib i l  A i r f i e ld

Pavement Evaauat i :n , ” da ted September l)(~~.

~unway

13. The first l’:OO ft o[ toe OF (220) end sf the runw~-:, ( f ea tures

PtA , R i b , end R h O ) ,  which  :-:as o T c r l O S L d  with 14 in. of bar rub: sr (TR ) in
1971, was in excellent conditic,n . Feature R3C , an b400 -ft -1-o iJ portion

of the runway interior , was in excellent condition . It was overlaid
with 14 in, of a~pna1tic concrete (AC) in 1971. Photo 1 is a heneral

view of th e ItO overlay looking southwest from taxiway 15. A general

view of the TE overlay , looking southwest from 750 ft from ti~ NE end

of the runway, is shown in photo 2. Photo 3 is a closeup view of the
j oint between the TR and AC overlays, 1600 ft from the NE end of the

runway . Feature R7A , which is 19-in. FCC, was in excellent condition ,

A slab is the smallest unit , containing no jo int s , of a ~~ven pave-merit feature.
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— ~~~~~~~~~~~~~~~~~ - - - ~~ ~~~~~~~~~~~~ “ ‘ I

::i ’ ii s d,,-: -i , ’ no - f t - f ’ c - ’ not E t .  Fc- ~ b ure 2’ 2 , the c e r b e r  i ( t , — f ’t —~-A o

Le~ -.-:~~n -s ’ ’ t Ll ’~~ ~ ‘ c !  11÷h , ‘- a.: -also ~r 1 e.~- a - l le r t

F ; - a ’ur - R5C w e :  tO e :-cei i ~ -~~ c o n l i t i o n , : rio s a . j r le : ’e c r s  ‘-cr c ’  r io ~~- i .

~‘ eatur’e 000 . -~L s:. is 21 — I a .  P2: ’ . ~: : ‘ abs j  in cxc~-l1er!~ c o n —i I :  ion. 1- sn —

sores 2lD an I PI1D -s r: 0: ‘ar’-: cool t~ r :’.oell~-r:t  ouni l i t ion .

t - ’ . 2’: ’  m O o r ’ , . .. s;~,’ -i- ’ - i  sn;.:iwh,’s , ‘ a x i w a ys 13, 16, 17, 18, 19,

20, 22. on-I t:.e fAd -n osY innal apron saxiway , sere in conditions ran T-

In4 ’ f’s :- . ood t ~- :‘:-sdllsn ’ . Toe : re-Jom laots roa , or aef c it  in these t ax i—

w a ,a ’ wa :’ l o n h t~ l i n a l  ~ns. Phot c - 6 . : s j o w s tOe  poor condition of an
as a o:’ s o t  1cr’ : ‘‘a-roer.’ on ad ca’,’ 17. 10 :c,orol areas on this to::i—

to ::ayL-ier : ow’ s. ‘:‘ ‘ a - I 2e~ r~ res iased .  A repair or-she-s — was

: 5  f l OS r - - : for i-Z 1 .7~ f o r  -a-her a reas . Ta’ 114 and 15 were in good

an I V ‘s coo --i con i i ’ i nn , r ’s.:r:c -o ”.i’TE iy . All ‘ so-: ::.-iays (with b - ,o excor - —

~ ion  of th s s c  os-:d ~nned ct-over an-i t ax iwa a 5A , 6, and ii) had neon over—

ba t-b w i ~ a ~ ther 20 or I f .  2 ‘ :‘:i:-,” t ,  hA ‘ n ~ -ry good condition , t axi—

6 wa. in  ‘co-I ‘ ,: i it on . ar-i  tas’iwuy II was icr poor to failed

cca-Ii~ ~osr . The -overlaid ~‘o-:i;-:ay s w ’r s  in  fair to excellent condition .

Re f l ect ion  -:rasos in tax i ;- ”s: 1 ‘ oar sho:-,a 0: photo ~~~. An area of taxi-

way 12 c-eta’•~oc t a-s A-ray s 8 end 21 is used scissor ’ T l 2.r for parkicr ’ aircraft .

A view of ’ th is  area i s  ci .a-rn In santo  6. Photo 7 shows a view of taxi-

:-‘ny 9 1oor~.in;T s-owns I the r oaway i ron ts ,x isrcy 21. A general view of
t~ ’:sway 21 at its iri s -or:: -c:  ion with scx is ay 8 is sh~~~ in photo 8. Pay—

ing lane ,jo ts icr the TB ::tverrcnr. of saxicra-’ 10 and. warm-up apron 1 are

shown in photo 0. “D ’ crocb in ~T~ was nosed in aDproximately 20 percent
of ’ the slabs in all P0(2 sax iw ays .

otrons

15. All apron areas on the east silo of the runway had been

~ “U ” cracking i_ s defined in }Ia’I let in 147 of the Highway Research Board ,
“Salvaging Old Pavcrr ent by Res urfacing , lT as follows : “A form of dis-
integration characterized by the successive format ion of a series of
fine cracks at rather close intervals paralleling edges , joint s , and
cracks and usually - :u.rv ing across slab corners , the initial cracks
forming very close to slab edge and additional cracks progressively
levnl - oing , each a little Cost lier from the edge than the preeedin~
one . Ordinar i ly  the cracks are filled with a calcareous deposit .”

5 

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



- - - _ ,___‘_; “r, — _____,____ __ . - ,_,,~~“,!, ,- ~~~~~~~~~~~~~~ -‘ ---—‘-- -‘,-,—--.—_-•.‘—-•—‘— —-“- ,,_,-‘—~,‘_ “-,,-,——,‘-“—‘,-‘---~~-.——.-:‘ - _
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V r l ’di  w i t h  12 cc’ A T , • ‘ - - ‘ s  ‘ ax ‘‘1- 1’’ 2 x:- , az ’ as-run . The - - ,‘cr i a i -r
we, - .n l a i r ’  ax c- cc ‘c-_sI - n  i A.on . P!,oto 1.0 s -iri s a

e n d ,  ‘.‘i~~,’ o~ ’ r ai sing t i  r’ - 11 , ~o- .~iin.’ Ou.1 ’ -
‘ Cr’s’:. t~~~~ - bass- -is rat ion ; ;

: - ‘trw T rig ‘•pr -w : : 2  ~n i  I i s  s i rur rn ,  In rs.uto 11. I’srs

‘ t O ! ’  - -  was  2n a x o r ’ t - l ’ aile r c ’ r n J I t i o n . The 010 -.-nera ’,ional

- j r  r an ,- ; ‘ t . :  in t ’ a~~~~ ’ ’ D  : :‘-sr:- :a ’ - s r ; .  The : ro t H ’. ’t c  na, or defect in

‘his apron was ls-: , . ’itc  .1 ,1 ‘r ’.1s.’ r:ici . and a rr:e : o r  all : an’i :-s-p—out s

were also orevale:, ’-. .  W-’s’:- -OL ‘s.c a: 2 was in c’:: ‘client OO f lu i t i , Of l  based

o ‘he s- r -r , ta,-Te of ’ sin ’ s OCJ Y: ’ . ’, 
- 

~ric rio asTe r defec ts . The :050

- ‘ ‘ - i o- ’ ’ c r - r -  i t :  c o r r - : i ’  1st:.: s’’i,n: ’h’, ‘ trots m s - -a- t n ’ ,’:: ry cood .

s - s  a’ i ves c- f ’ IflsS -0 .’’ b r :

14. ~~~ s - nt -a ’  ui ro e  ‘ s-rn i t : ’ ’ ” sire :-nvemen t fac il i t i e s  for
-lence o~ de: - r ’is ’;er ’~~ - :‘ : . O  e: ’fec ’ s. The on , ‘tive s of the inspection

-,;ez’o Y.- 1eter~’, I~ r -

an f o r :  ‘:his .” .: ’ - c: ’ :ec sc ~~~~
‘ f’r sst  Ocr -y e ‘ o the pavements dur-

it s  t,ni - s i r : ’ a s  :r ont:~s.
. An’,’ t ra f ; ’ic- in-i - :ced :“:.ii’.:rr-’ r: tOn ’. rsi:’h t be related to

c C  ‘he ;;‘ -
i - J c’~~~ or base courses.

ir - j 5  h~- c~r -n

17. The a i rf i eld  ::-avoner:ts w~~~o inr : eect ed for surf ace ir re~-

larit es in-dos ’ 1r r  s- : -i .i f ’ferent ial f r ost  r e-avis..’. The inspection ,

which  ‘-ran ow,  c a f e - I  on 31 Aucu:t . was at a time of the year when the ef-
fe--’ts of n-sm. s i ’  - cr . f ro . ;t  heave could trot his arr earent except in severe
cases a nom-ro-’o’cera~-le r-ouci-rr ,ess. Base Civil i’.r:c tneerics.’ O f f i c e  per-

sonnel ‘we re -r-,ls -n i- ee r i e-C :‘cerr .r 1 in ~- the devr .lorr .’cent  of undesirable sur-

face unevenness  ‘1~z”~ o~’ tbe : - rin rc r .  The conce::s~~s of the survey team was
— t ha t  the runway 0 2 1  i-rot - x h i b it  roughness detec table  in an automobile

a4. spec-i s of U t-  ‘ 0 90 ninl~. 111 of the ri ..I id  pavement of the runway , ex-
cept the . :outnw ~:.~’ en-I and fir st i6oo f t  of the interior . i: ’ai been over-

laid wi th Tii or A-C . B ar r -  D S r : ’ - s ci :‘c tiert c—i that t I e  sveriay~: were
placed because of ex tenc  lye pop-outs and slot  spalling . Numerous joint

6 
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_ _

‘0:-I c- — - r  t ’ :-:e-i ’ . - -r t a r - r ’ ,’ I -a ‘h ç r r’ ’ ion a ’’ ‘ f , - r ’urr ;,’’ . . ,  2-a ’ had

ri L- ’ i c ’ r _  ‘ ; ‘ - r ’ l,’c i - ! .  fi , - ‘ ‘ r t l ’, -: ’ . 5- ,’’ a conc u r’s ! ‘ i i  be in ‘ - :- c - l  - ‘ ‘

‘s.r’’ri ca’~~~ H r . . - - i t t  r:o - i - - S  of ’ di’ ’ ’ ’ - - ; ’eotOi  f ’ r cb. henv lmt;; .

18. ‘j’ax m . ” lj r : ’ r ,’ r5S ’ tV ,  — b - . , 1 a:’: 0-;- . ,’: ( 1 5 : - : : ’ - ’  c ’s  TIll , 11 31, . - - ,

, r , t .  ‘I A .  ‘ -s r i  T ’ ,.-- )  -si ! ‘ oc: ~t’H a .s-r ’atlu: ’CL ar~r ’~r: (~~
‘ c -a ’ ors- Al:: ) - - -crc

‘5. tO t i re  ‘ ‘
:. - of ’ t ;,e sir ,., - ~.icn. O : i  , Si.,,.t: ‘tl vd T Em ;c ’in s Ta -’ O f f i c e

cr ’ .: -s’-.: .5-5 :’- r - r ‘ - ‘: I no c’ , .i . ra :~1 s or- : ‘ - - - - - -f l e V O r  cress !~s sine’ :.e win ’ ‘a’

or a.. ’ ‘ :y:. The ‘ ‘ w :i:-: trf-,’ ,: ‘-:0cc .1:; we-c ’ , , good to excellent condition , e:s —

- c - ’: - ’ . ‘ c’ t’eat u’c 2 h L t . :-:aiax wa, : in good tc- Va, . ‘ood - - r - - :rii l ot; . The .710

o’scr’a ’ ior.al oa r ’s ;  ;-:a: ‘ : - . ol- ,’ fai .r  so ecod eon - I t  ion i ccause  of num~rre ’cs
cc’ s: . o-a’:a-r a”.j .ls. aid

1 ‘ . Exrxc ’t r ’cr ccxc y ’:sior surface u-r _ -:’.:;:,-oeSs the rus ’.;’. -y over ’ —

c’s’- . tsr, I i-ac t. ~-aO: wc-r- ‘i ins iy -~L-- ,:s.not.L as-wi in good c’ondit ion . Tire

c .-sd - i : - n s  ::Acac ,:sr ,: -oI ’ ’ . :e 55’C-.~ ’ t ’ LO5 an~? ‘el’a ’, oasis nra 7 to lO in . an-i

10 in .  r’~ .:ac .~ t ’ ,rp l ’ - . It.:: oersccrnel r’- : -cr ;c ’ter l  t .ha t ’,l .Sscro’i : .:r:rrsLl cob —

hI’:- ,: hal i:o’swc -d ’.sr :,iroOU -ir she ,: ,‘r. r :’afl:: rin d lost pads un t il a few year s

0, 0 waco  ‘ : 5 ,  - -  s’- . r’et :roirt , : ond tra Sut , ~ La. of ins ‘mde-r 1yin~ , S± SO material

‘-“a’s ex - .’ a’iate O a: a rs :‘o sct ,s:— : ’ -- ’l, a sr- .;-coo -r s-rhisrO cu,c .oe,:~ ft:1LLs corrected

f i s T  :-]e f’.- -:’ t . ‘[1:- r i ’ s  of ’  tI : 5 5  - :obi 1:- s on-? the . r::c- - :-s-n-:ss of tO0 n:. ’re —
cc ’ s - ‘ :2 . . !5S!~~~~~~ , :5 .i  l’s’ .:’- , f rost  ao’ - ion . P -cs -  Inns  of s- be northwest

- , :1’;sals’ r of : a,”:Lzat’ 17 r:~.i f e  n -cr tnotst  s! oul -3 :- r ci’ taxiway 13 char -red

evidence o f ’ i i : - ’ mc - :.: v.1. ti: lc::gi’ ‘ -1 . cr:- ’ :k Tc - -nd -rotting (see

~ I ,0 tO 
~ ) .  icr :c’rer’.’l ace’s:. ‘ho cOors-Thor ’ :.ave’: t nt: ha I been “cp iaccd.

A rep air  ~r .a , ’c o t  a”::: r-ra- ’sco- : ‘s-f  FY 1973 f ’ s-s the ;~ax irr in, T d1.st ressc-d

areas . The slant a- to t I’ : r  so feasr.r .s’ec is- considered to Aasre l eon load

J.::-~ s eed :  i. ’srr r erc-r , thaw r io’  tk tr n I n~ of un ;ic-rlving mate: ’inf_ , ‘ roe , - ave been

a ‘5’ ; .
’ or fact s~~.

Fr-sc;: IcC indi a, :

20 . A ‘ic- .: l a x  freez :r in lox cf 685 -icgree~-de.ys re-presenting the

‘c’~’eral’e of the three colds-st cArt-is,: hr the p as t  30 years

1 :40— 11 , ri” 1952~ 90, ir, ‘ h e  o r ’ T h r  Si ” 
~~
‘ - ‘- - ‘1: ) and j~

- . i:r - insrnerniure

data frets tb:- Da,’,-’f -on Airo- -- r L  we at h e r  ct - . . Is’: was determined fins WAFB . 

: mon thl y 4 . ’ ’n-er’ ’ ,urcs for  months - - ‘ ‘ Ia -H r A o h i c - the f r e e z i r r  -

seasons and ‘ ‘Tr-t” : ’c’ daily temper ’.- . t a ra’s ~or~ the trans i t i on moaths  at I ’oth

7
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“ ‘ “ r ~~~~’ ” ” —  , -,

• :1: o ‘ ne ’  c t - , - . ’ l 0~’ ia - r i . :  ea r ’ u re- ; in ‘ ni:: :~‘ t ,s- r’ r: ic ’;t i .’w .  deenenra

L t H - — _ - ’T wi’ ,’.cr ‘ :1’S’ ‘ -  ,iL-~’ ’ - I  r e-li;,: . ‘I’L~ sr
:-i,,.ces ‘n’s l ’ t t,~~5 i ‘ :: ‘ 1” . 00 ‘ ,‘.“ ‘‘ ‘i  5iOO ’- :~l~ t c-:’:ir~ r - f - ~j ” ’s.

‘ l i Z or ,’ r ’ r’c- , s Lab
i r a’ in ’ Lr . - b -x  5r ’rc- ,’, hrr- ’ lads-;’;

“-n, : a a n ”  i —  ; ‘ .,~~~, . Ceo:n-rr ie0l’ee— ’.!5~’5

2 1  1 “ - ‘- -
~~~

‘, 123
1’ ,‘—Y ~ ‘ 0 

~~
-
~~

- ‘ .— ‘ - Si ,,!:

1’ - - 5O~” i,5t01-’ ,7 193
Ice: - - - ‘ ‘7’ 

~~~~“ “-18 )
~i5

1-P ” --1 a ’  I 2’l’ - -’b 222
1 - .~~ ’ - ‘ - o c “i”,— J, .: 5, — i  --

- “l-~ t ’s:e- Il 307
i-d 3~~- i,571- ’~’2

Indices determined ::-cJ , e i ,  on tOo i a.: 1’: of ‘,vera ‘s. monthly temperatures

T’Stic:rt.Uh rc— Cl,- :s sosr- ’~:.o ’ ‘los-rev values t i r es : do those c orrnute-J with con-

S!-:Jena ! ion ~ i Ve:; to ‘:‘~‘e:’t . ’c -ia: ’l , S saricra;  -O’~~~5 for ‘.he two ‘t r ansition
- ‘ranth c . The tahulatc i ‘O:-j ices .  : cc-re ’rsrr. -Jo in;aioato the relat ive cc-

verity of winters d u n n ’  the i-c r i e d  of heas~ ,r-1o’ ::i aircraft oaerat icns  at

WAlB . It is cicnil ’icrcn t that toe 3 coldest winters in the past 30 years
o: .:erred -dun n:: t h i s  per l ed .

21. In view of ti;e f a ct  that e;-penienced freezing indices have
been of desi~ mr cro~ miitude three t ime s sins’s ti -;o heavy-load pavements were

-.‘ r;:;tr’octod, the -enerel ab sen ce of evidence of frost heaving is signif-

icant. The cern r , .inc-d te. ,i:kne~~s o f’ pavement and, base required for the pre-

vorrtior , of suhgrade f reez ing ,  in the design index year (685 degree-days)

r-nxcges from approximately ~~~ to 52 icr., and the thickness required in an-

cc r-dan-r e with 1L’c.ited ;~‘as.grade frost penetration design is about 35 to

~ in. The :r -c - : i . f i o  ocrierratior : is dependent on the moisture content

and -denc it .’ o f’  ~ e0 base course and subbase and, to some extent, on pave-

cs-nt  ahickne:: :.  ‘bi te apr -.rc and taxiway features in the principal heavy-

load pave-merit s~ s’’sP, the first 1000 ft  of the 13W end of the runway, and

he abott .Ln 1’ 600 ft. of t i c run\-T :r .I’ interior have combined thicknesses of

p’vornent  ‘cc: ’! :i i n f r ’- . a t- : i .i, : ’: :“ i i :  Li- base ec’.erse that ore adequate in

ac :or’lacse i - i  Cr ;  t ie.’ 1 [ml ‘ i i  sui ; , ’:’-adc frost pene ’ sat-ion design criteria.
!4o~t of the: rcn:’si .ri i , :- . port ion of the roar,- : .; int-’--rior and the first

8



f ‘ c ,h i- :, I ts,~ ‘;r , ‘ : ‘ ‘ ~ . ‘,‘
‘ j t -  itt: ta n-r ’~ e .~: ’ r  0 ; - -] :: I - c ; , ,: , : a

r o t .  - ‘ e ’ - ‘s’ ‘ n _ O e m , : ; . !i- . , ,  5’ s, ‘ ,! c t ’ t i n t  ‘ ‘ - - ‘ sr ’( : ne! ’ 1 :c-

i t- . •‘~~- o : ’ ‘ - . • ‘  Is ’ 3:’  r ” t ’ io’i:eb ‘ 1 ” : ;  ( : ‘. “ ‘ ‘ r r - - o o ) . ‘ a r c  “ vdily
,‘ ,ii - r’ , r ’ - : . - t ’ 10,, ‘n ’ - , ‘ ;‘::, ‘ - ,‘ : - - ‘ : :  ‘t i ’ . , . or:- ! ‘ ‘ ,r:~~’ - i. : r ’1( , - - ’;i . r i~~ : - ” r’

0’:.: b e er :  :, ‘ a-c r ’ 0 ts ’,’’ ’S -  - ‘

- - e s -~’ ‘Oct- . . t ,  -

I I’ . ‘:‘ir ’ ,- °:-: ’ -sn ’ o ’’ ’ ’ : - ’_w w ’’ ’ . - c n : ::. ’ o ’’ ’ -r . s - r - ’ s ’ : o ’~ r ! t - , - .s c o ’ r r ; : . ,-

- ‘ A. :  t i-OS hr . “a. l il y Ic ’ - -cc ’  I n ’ - :  -‘c .r : , : r ’ . ’ - . : ’ : c r  0: ’ the  a-v ern e- : , ’ ‘ . Pa’, - —

s - - a ’ :‘A ior e , :r. ’ ,r aj, l’,’ nc’ r ’ .OS’l.irc i sac:: a f ” t: ’r ~~- - - . u~r n .r t ’ a r !  - r e  nrc’
a. eorr sl s ion :c:- ”reg’ . ‘c r 3 15 Is cc ’’ c- ’ , l:- ~ -ass 1: is

es ’ os l’ .2 ’ s-s 1na”- ’t Len -
- their ‘ - f a il  o’’- 2: tie .- r ’ ’,-s’sJJ a’ s-t nt ’ , -  - —

or — , “ i ~- ‘ ‘ c ’ es ?: . Ha- a ’:’ .fit’:  or ‘ - I-s , ’..a ’. ,. .-s of’ tao s” -. :’ious 1 o - - ~ •

o f ’  ‘he.- - ‘ - ‘,‘s-”- - : ,:‘ ‘ rr’~ - t O r i - . TO”- ‘ -c’ s (if ‘- sOW s- ,e. - ’sk -: ’rirr ’ an - :  i t~ ‘- - “‘ ‘ -. c t , .:.

I . :’ ‘ ,rr -; , -r : Cl’:’:: c o r . i  I t i - a r :  .,:‘ ‘ ‘n- :‘ ,vc.’ras ’s: ~~:. W, - ’-.. ’ - : “o ’i,-:r roue (r ’.’l-,’ ~ tu,l:i d o’t .

“rs .rralse .1 srilcrl,.’ r - t t; Is I ‘pest i -on . Sonic l i mIt ed  r -:-rceas . 1on of ’ Si : :

a :- - r ins,’ of ’  t i ;aw ’,-a: e.,kc ’rA . :i ‘ efl’ - - ’ t s  car -: i-r i ‘t i ne ? .  - owe-o’er , ig’ ’ srr ’r r~ n:

o :; e s-c- ”: ’ : ~ ;s- : ne  ci . ’ -s -- n ” ‘ , . I : :  I - nvur::- .e:~~ Fe :.ture, ,- w i t h  ‘-chat , mi ’h’ — c ewre ’:oe:i

its the  1k: , ’ cl ’  c n’r’-at “ s 1 ,3fl ’fl t r i te .  cl’s .

I l - .-:-:luILi ,, o r e s ’  :rt: :.  ‘Ia- orr1~’ : ’l- ’-’ ii .1s  a ’y er ’rc ;:fs at- 1111141 ore

the i- las t ::n-I.:: • ovec’r’-.rr ’ .: . and ‘ : o - ’.nl-]er ;: . Tir e -‘act- pa-I s and .‘arerrun s

hav e 0 3::; ; m e - i  saw- at  a,
~ ! i a-se course C s r l . : IT ,esses of 7 in lb in. ‘ar - I .

- ‘s:;ect for minor Unc- ’r ’r:s .c,2c.  scene icr Toed cond O Icc’- . The ‘nin,: t pc-i:: ‘ad

‘a rr’ars are no ’ : - .ie:r :’s” f’oi’ :’roct —co: ’, ’ni ~ ?. :-;- r - icc i - n . bic, se’’ “e fro st

— a- :tj Ofl  was not ?m;di s’cted in ‘siC . ‘:- ‘anu,l ar rc c, . ’ ,l r’ -ic  t n’i’c underlies tb: ’

rwm~r-.-’a’,’ ~ avemerr ts .  Aso:u:; .io- ’ ‘ hat  the su h g r ’ H-  CBR of 50 ‘ivcn; ”or the

blast c-a-is is: tar le  2 is ‘rico ‘ i  h ic o .i:lc: Psi ‘he ‘d-c ’.’tJs’-- - overruns, both

features arc rsdec’.ia ,tO in: n c s c r d s ,,n ce with curr’en ’. am r’.~t J—r en io-J , lleosnr —

load :i’s I,--:: -srJ ’ - c’ sIt:.. The o omb .ir :’s:I thickness (sovoa;r rrt :ir- .1 i:’s~ c )  of the

:, ,cr ,r,1ri ’ .-r ’ p- a ’re-mer: ’ s is not known : however , .‘c:srcrai ore -as were in poor

310 :: ~s’ii” s, ’rtt’ h 1’)). The :°‘ri a,-~e fo  these Features is con s idered to

h ao’r ‘L o s  load induced; os-sorer , thor-: weaken ing -,f tan ’ r ”L,-’irr ’ f r o s t —

:‘rsceptib le :na ’,cr ioi ,: may hoes: been ‘s factor .

21k. h i ’ I  : :‘ a’ . As is stat-ed 0’ s- a -  : - - r”ssd : 21. all of the
c inc Ia - -,]. ce’ ..~’— ? - it - : apn’-.’ri and t- ’L:-;.Lway features- and the n’unw:-.: from 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~ -~~~~~~‘~~~~ ‘-~~~-~~~~ ~~~~~~~ ----~~~~ . -- -.‘— ‘- - ~~~-‘~~~~~~~~~~

sto  llu+(” - te IL. ‘ - t - ”h w e - n ’ - ‘.‘unc’ r ’-tc:t c ’ d in oecur ’i ’ -r r sn  w i t h  t . j i .Loritcd

,“s: ora ic , ‘fu,’’ ;‘c~r ;c ’, r:j~ I - ‘i -ic - s  Icr criteria , ,, lr5 ‘:: ::ssillsC no “c~’luct ~ sin

in near O r ’  s’-oacc ’ .i’ ,‘ - ! ur 0 :g  h t -  f ’ n’ - .r:: t — rr :c- l ’,1r ,, ’ ‘. - : ‘ a s i ’l  . All of t hese pave--
mi- l as  • s-:.s :~’r - ’~~~: - -IF or ’cra ’ I . - :: ‘A. ac-ro n (f c~~turs- A1B), have sl’W t l n i c r —

rre- sses ’ec-:a ’Oc ’ ’ : ’ ’ , -t’  i i : , ‘ i -  ::ri ’n’c r r ’ h ’’a ’-r ;—l oa :r  -lea I~lrr ( T i h t , - . b—l i .: r ear

I tn ! . : ) .  la ’  I A ’  - ‘ ‘ ,‘ I A. ‘~ : -r e n r , wi :ielr i a,: l”- — ir .. slabs , Ic 2 i c r .  ~]e~
:‘Lcient in ‘ a i . s a- s :-ec t . . Thi ;; nave-merit, h e r e f ’ ore . is overloade d by

Fi - 5o air- Fi n”, and s igni : ’s -;: ontl ,’ i:; the only feature in the primary

:re a~ ,’-1oad s’iv€s:,t’r. ’ , ‘ ,‘5 ’~~
,:’- C r ’ s’ I~ conside red ‘t .~ ,, be in less than good to

s’c-!5J lood ccc:- ii t ime . Ti n: hi - . end of t i re  runway and ‘ t u e  ru,nwa’,’ interior,

cx ’s’ pa as r , - . ‘ ‘a .! anovt: , ;a :
.
‘ ‘  ‘s r , :’ ’,r’uct e ’t  for a l~ D , bOd— ]J~ gear load. All

10’ these fn ’I’ - rj  ~~: . exc ’:r. ’. : c n ~ a 1 - 5 . :- ”. , :r’s t ior : of the interior (fe -a—
t ,~re RJ 4 C) ,  have since be’ :: crn;n’i’,s:i d with 2-1/2 to ~. in. of AC or TR.

dlrre e the or ? ’irr’il 21,- i n .  PC1 ‘la- s were constructed on a nonfrost-
susceptible i - a c e  ~::s-urse of vcx T,ah ’Le ‘tIoios:’ress, the combined thickness
o f ’  pavement and i- _ass ’ is’ ‘t ea k.il’ ,’s’5’,. Lios-cc :” - :r , the suhgrade material is

of low frost suscept ibi lity , and ‘,he fea tures , s-chicO were in excellent
condition , are ode -aunts - i ’c.-r .f’r o ; : : t - c on i it i ur r  sip s-rat ion of B-52 aircraft
if the minimum k~ val-:-,- is assumed. Th at: weakening , therefore , is

not indicated to be a Fe “- or in t,he ec ’rformance of the heavy-load pave-
ment system at i ’lthIr .

Maintenance

25. Maintenance at WAFI has generally consisted of repairing

spalls in the PCC pavements and overlaying rigid pavements with flexible

pavements. However, it has been necessary to replace 163 slabs in the

SAC operational apron and 15 slabs in the nose dock aprons . In addi-

tion to approximately $30 ,000 spent annually on an in-house basis , the

following amounts per year have been spent for oontrac t maintenance :

Contract
Year ‘b a t e  Year Costs
156) .~ -~l .25H ,5l% 1;;’.17 $ 125, 68k

1970 139,566
196th ‘71- ,’ ’i-:1 1571 1,929,273

10
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v’iua ’. ion :

- b ,  . A : 55: t oy ’ ,- . 1 ’  ::s’ ‘ ‘a’ , : ’ . - f l’  ‘/td :r ’ , t . ion is’ s re ’sc .’nte-d ci ~~~~~ ~1c

I ’ m t }n i  :- !ora ’ ipal i s a ’s:, — I ‘n : - -5” . :- , err ~ c . l i - - j  sea-il ,’ r:ul I. iS!,L’  i nsa -/ur sa : 0

ev” n,iua ’ b urr , ’ war ’  - .r p ’) a t ,e : to ‘. 1 ‘ O l  a a ’,u aIr ’:  r’ ,: ’~, ‘ an t ‘nit - no I or ~,us r in a - c

h r  For ce ?rw’. -n ’ .-n’:’ an- i to  Os lo .rc a I r  - c ’ :  ‘ It::’ : rave ’ i ’ e r r  ‘ ,- i c c - l  tu  tl~ :

i::’rc’n~ or:,’ s T e - c ‘ ::s’ las:. t ‘w~’r ’ -r -r ’ evaluo’tc- )r r .  One aval .r’ :’. s.rs:: for coot ;

:‘n’r c’mer :t feature is base ) on t ir e ’ pavement 1.0? ek : re sc , ‘t’]s ’nr r a l ” t , ren ,-b ,;~
( i ~ ’C ) ,  base a-r:1 . roi- sase ‘ :~I-:: --:rs” :;s and s tr er r ,- ’ ta.  , : 1rad r rH ,  or ’ the so) ‘re-Is ’

( Ca R  or k va lue) ,  and t}:r s t ructu ra l  c at-r i ? ’  ion of the pavement 1

Ion st lLuc icr:: ; ;

27 . The following ,, tatere c-n :: s sunt-sar ,:e a - c  Findings of’ t his

:r:v~,r cr , L. -a ’t ,L onn :

a. The tie’s-s-— load n , -avemcn’ :;, n’ s- ir; Fair to excellent nc-c:—
-‘l I L i a n , crc- cot fur  the nose dock sthl .-s , wi ;ic }r — - ‘crc I.: .

- - r’ to ‘,‘c c,, ’ flood c o n d it i o n .

U .  D~ ~r i tc , ,t : : ,T was noted in o srs:ox1,’r;ately 20 percent of
the slai-s in a].]. P’.’C taxis-as s.

C .  The pavements other than : : n o 5 e  Sc t i r ned for heavy loads
we-re in t i ,  Ir to Food cur -eli :  ion , wit) ;  the excer ~ ion of’
the olert :ran a,r apron and Hms ir-:’f,’ , :-::iir,a: were in poor
an f i is led condi’ ,:i on .

I.  Thaw wuai :’:::Lnr : ’ ras not had any ci . ’nit’icant e f fec t  on the
per formy”r: :’: of the heavy-load pavements .

11



Tat,le 1

A i r f i e l d  Construction History

Pawemen !. Construction
Pavement F’acil it’ ;  ~~~~~ Thickness , in. Y e a r ( s )  A~enc,~

NE -SW (23R-05L ) r’ !inlwa ,’,’
°rf ginal non~ t!’ :ct J ,cnr FCC 21 l9~47 CE
.Ita 0+00 to lr’- - +’OO , overlay TB 14 1971 AF
fr ,a l thu’lC to I - t O O , overlay AC S to 2.5 1971 AF

NE- SW runway , 1st extension
Tta  100+00 ‘so 110+00 FCC 21 1956 CE

NE- SW runway , 2nd extension
Sta 110+00 to 12 1+00 FCC .19, .15, 15, 1959 CE

and 13

Taxiway 21
Orir -,]inol construction FCC 25 19)47-148 CE
(r~’erl’a; AC 2.5 1971 AF

Taxiway 2
Ori g inal construction FCC 1 -7-7-10 19)42 CE
Tn’erlay TR 2 -- —-

AC 2 .5  -- --
Taxiway 8 extension FCC 13.5-5-9-13.5 19)43 CE

Overlay TR 2 - - --

Overlay AC 3 - - --
Taxiway 12

Orig inal construction FCC 13.5-9-9-13.5 19243~ 14)4 CE
Overlay AC 2.5 -- --
Overlay TIE 2.5 -- --

Taxiway 1
Original construction FCC 12-8-5-12 19)42-143 CE
Overlay AC 2 -- CE
Overlay TB 2 . 5  -- --

Taxiway s 2, 2A , 2B
Original construction FCC 15-10-10-1 5 l9~43 CE
Overlay AC 2 -- CE

Tax iway s 3, 5, 5A , 6, 7 FCC 15-10-10-15 19)43 CE
Overlay of taxiways 3, 5, 6, 7 AC 2 -- CE

Taxiway 14 FCC 9 19142~ 143 CE

Taxiway s 9 and 10
Original construction FCC 25 19)47-148 CE
Overlay AC 2.5 1970 AF

Taxiway 11 FCC 10 1952 CE

(Continued)

Note : CE denotes Corps of Engineers ; AF denotes Air Force ; ~C denotes
Quartermaster Corps .

~
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Ii’~b],. e 1 ( ‘‘ c-nclu10t: I )

— 

Pave-men4 Construction
P’:’.’€ ’ :’renr ’ 1 :10111?: ~~~~~~~~ Thickne ss , in. Year ( s )  Agency

Taxiways 13, i~~, 15, in - -, 17. FCC 15, 1-- . and 17 1959 CE
1” , Jr 1 , :O , 2b ’

Parking ‘st ro lls A and 13
Original conc~ r :. r c t ion  FCC 11- .5-Jri- 11- 19143 CE

“-.5
Overlay TB 2.5 -- --

P a r k i n g  :~pru ’nr  C
( ,- r i . ’in:,tl cons~ r ’,, -”~ ion P.1(1 1,0-1- -’ -10 1955 CE

TR 2 . 5  -- --
Par O Leg aprons D

Or’ 1 ~ina1 -construction FCC 15-10-10-15 19143 CE
Overlay TB 2 . 5  -- --

Parking aprc. cr E
Origir ~td, construct ion RFCC 7_ O~ C-~ ’) 19)41 CE
Overlay TB 2 . 5  -- --

ForkIng apron E-l
Oricinal ‘sonsctr ’.n ” t i a n  ERIC 8 1932 QC
Overlay TB 2.5 -- --

Parking apron E-2 RPCC 9- 5-6-9 19)41 CE

Par~cing aprons F and C
Original constructIon FCC 15-10-10-15 19)43 CE
O’rcrla; , TB 2.5 —- -—

SAC operation al apron FCC 15 1959 CE

Readiness hangar an ron
Original construction PCC 10 1952 CE
Overlay TB °.5 1966 A.F

Fighter apron and taxiway
Orig inal construction FCC 10 1952 CE

F Overlay TB 2.5 1966 AF

Warm-up apron 1
Original construction FCC 25 19147-148 CE
Overlay TR 2.5 1970 AF

Warm-up apron 2 FCC 18 1959 CE

SAC alert stub FCC 18 1959 CE

Nose dock stub s (5) FCC 13 1959 CE

Washrack FCC lb” 1959 CE
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Pnoto 1. General view of A ’  overlay of
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Photo 2. General view of TB overlay
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Photo 14. Poor condition of area of
shoulder pavement on taxiway 17
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Photo 5. Reflection cracks in AC pave-
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Photo 9. Paving lane joints in taxiway 10
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